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that the association of unusual shortness of sta- 

ture and retarded genital development bespeaks 
hypopituitarism, especially in the absence of cretin- 
ism, gross malnutrition or systemic disease. Even 
when roentgenological examination of the skull and 
studies of the visual fields are normal this presumption 
persists, fortified by a wealth of physiological data 
establishing the hypophysis as a controlling agent 
both for growth and for gonadal function and by our 
knowledge that demonstrable destructive pituitary 
disease produces similar physical consequences. Low 
titers of urinary gonadotropins would be expected in 
such people. However four short girls with deficient 
sexual development excreted 200 to 500 mouse units 
of gonadotropins per day, as judged by induced estrin 


I T HAS BEEN a common and reasonable presumption 
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production in the immature mouse, values correspond- 
ing to those of the castrate and usually taken to sug- 
gest primary ovarian insufficiency. Coincidentally, 
Albright, Smith and Fraser (1) have had an identical 
experience at the Massachusetts General Hospital 
as has Rakoff (2) in Philadelphia. Shelton (3) noted, 
such findings several years ago, but the methods of 
study then available did not warrant publication in 
his opinion in view of the paradoxical character of the 
results. Our own data are given here with the expec- 
tation that several gaps in our knowledge of this cir- 
cumstance will be filled by the accumulated work of 
the other groups. 
METHODS 


Twenty-four-hour samples of urine or multiples 
thereof were used. In patients A.B., R.F., and V.F., 
all urine was collected in the hospital by voiding di- 
rectly into bottles kept in the refrigerator. In the 
others collections were made at home during cool 
weather, the urine being kept as cool as possible and 
placed in the refrigerator as soon as it was received 
at the hospital. The urine was not allowed to stand 
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more than five days in the refrigerator (3° C.) before 
the concentration was begun. No change in activity 
occurs within this time. 

The pu of the urine was adjusted to 4.8 to 5.2 with 
glacial acetic acid, four volumes of 95 per cent ethanol 
were added with shaking, and the mixture allowed to 
stand in the freezer (— 3° C.) for 18 to 24 hours. 

The supernatant fluid was siphoned off and the 
suspended material remaining transferred to a cylin- 
der, allowed to settle, decanted, and the precipitate 
collected after centrifugation. The precipitate was 
washed once each with 9§ per cent alcohol, absolute 
alcohol, and ether, the residual ether being removed 
by reduced pressure. This dry powder is stable and 
can be stored until assay. 

Preliminary to assay the crude alcohol precipitate 
was extracted three times with 25 cc. of water for 
each 24 hours of collection represented by the urine 
sample. These aqueous extracts, the last of which 
should be nearly colorless, were combined and di- 
alyzed overnight in viscose tubes against running tap 
water. The dialyzed extracts were then precipitated 
by the addition of four volumes of acetone in the 
presence of a small amount of sodium acetate. The 
precipitate was collected by centrifugation and dis- 
solved in water for assay. A stock solution was 
made, aliquots of which were taken and further 
diluted as necessary. Each animal, regardless of the 
dose of active material, received the same volume of 
solution. 

This procedure constitutes a modification of that 
of Heller and Heller (4) who introduced the practice 
of dialysis. The assay is modified from Levin and 
Tyndale (5). 

The assay was performed on immature female mice 
weighing 6 to 8 grams. Injections were made twice 
daily for three days. On the fifth day the animals 
were killed and the uterus, free from connective 
tissue and any intrauterine fluid, was weighed on a 
sensitive RollerSmith torsion balance. The mouse 
unit adopted is a uterine weight twice that of con- 
trols examined in parallel. 

No attempt is made to fit given uterine responses 
to a predetermined curve. Injection was made at 
three levels of dosage using four mice per level and 
reassay was performed if necessary to secure an ob- 
served range from negative to positive response. The 
levels most often used are designed to test for the 

following: 

Normal 10, 20, 30, 40, 50 M. U. per day 

Intermediate 60, 75, 100, 125 M.u. per day 

High 150, 200, 250, 300, 350, 400, 450, 500 
M.U. per day. 

It is not contended that such a method gives com- 
plete recovery of gonadotropic material. Two of us 
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will show elsewhere that losses of not more than 25 
per cent occur, particularly during dialysis. The 
findings reported here, however, deal with variations 
in the neighborhood of 400 per cent or more. 

The assays for androgens and estrogens in the 
urines of patient A.B. and R.F. were performed by 
Beach and Coffman by techniques previously de- 
scribed (6, 7). 

DISCUSSION 

By the assay method just described and in terms of 
the mouse unit given above, normal women thus far 
examined excrete from less than 10 to as high as 50 
M.U. per day in the urine and postmenopausal women 
from 100 to 550 M.U. per day. Since methods of pre- 
paring and assaying urinary gonadotropins differ so 
widely, comparison of these figures with those of 
others must be tentative. Our data do not, however, 
depart widely from those of workers using tannic 
acid as a precipitant according to Levin's technique 
(8) and assaying by the uterine weight method of 
Levin and Tyndale (5) on immature mice. Roughly 
speaking, normal women excrete from less than 5 to 
as high as 50 M.u. per day by these procedures, the 
higher values occurring in one or more peaks during 
the cycle (8-12). Postmenopausal women excrete 100 
to 400 M.u. per day (11). The same general relation- 
ships are apparent in the recent studies of Heller and 
Heller (13), using alcohol as a precipitant and the rat 
uterine response as a biological endpoint, and indeed 
in less quantitative fashion in earlier work which 
cannot be reviewed here. 

There is in general little modern systematic study 
of urinary gonadotropins in children. Such as there is 
indicates low titers until adolescence and then higher 
values for some little time before menarche (14). 
Neither here nor in the earlier semiquantitative ap- 
proximations is there evidence of any physiological 
increase in urinary gonadotropins to castrate levels 
before or during normal puberty. Unfortunately no 
data are available concerning the transient amenor- 
rheas so frequently interposed into the early years of 
menstrual life. 

The high titers of urinary gonadotropins of 200 to 
500 M.U. per day recorded here in short girls (table 1) 
are thus well beyond any comparable normal value of 
ours or others and above anything known to occur in 
normal childhood or adolescence. These girls pre- 
sented several features in common. They varied from 
4 ft., 6 in. (138 cm.) to 4 ft., 10% in. (149 cm.) in 
height. Two of them, R.F. (age 26) and A.B. 
(age 19), are apparently no longer growing; one, 
B.W. (age 16), has not grown in the past year and 
will probably grow very little more judging from the 
state of her epiphyses; the tallest, P.X. (age 17), has 
grown 5 cm. in the past three years and may well 
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Subject 
and 
age 


R.F., 26 


AB., 19 


B.W., 16 
P.X., 16 


ES., 18 
V.D., 22 
V.F., 20 
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grow further. The heights of these girls correspond 
closely to those in the series of Albright, Smith and 
Fraser (1) in which heights of 4 ft., 6 in. to 4 ft., 8 in. 
appear with regularity. No distinctive skeletal dis- 
proportion occurs. The sitting height index 


sitting height X 100 
standing height 


of B.W. of 54.9 is somewhat above the average of 53.5 
derived from Shuttleworth’s data for girls of 17 
menstruating after 14.5 years, indicating relatively 
short legs. That for P.X. is 48.5, indicating relatively 
long legs. A.B. with an index of 52.7 corresponds 
closely to the average. Osseous development includ- 
ing epiphyseal fusion is much less retarded than in 
Ecke’s series (15) of theatrical midgets ranging from 
105 to 129 cm. in height. The hands lag 2 to 10 years 
behind Todd’s standard (16) (table 2). Elsewhere 
there is less delay, in part because of the standards 
used; those given by Hodges (17) from the literature, 


are considerably more liberal than Todd’s roentgeno- 
logical samples, based upon rigidly selected healthy 
children. In the knee of B.W. fusion seems even in ad- 
vance of Hodges’ standards, and that of the ankle in 
accordance with it. Osteoporosis is quite distinct in 
three individuals (A.B., R.F., B.W.). 

In three subjects spontaneous menstruation has not 
occurred; in one (B.W.) three or four periods occurred 


Taste 1. URINARY GONADOTROPINS IN GIRLS AND WOMEN WITH 
RETARDED SEXUAL DEVELOPMENT 


Subject Collec: pric 
eight, ic tion gona 
fein, | Menses | Breasts hair period, | tropins,! 
days M.u./day 
R.F., 26 474 ford fond Sparse? 2 350 
2 300-350 
2 250-300 
A.B., 19 494 ° ° Sparse 3 250 
3 400-450 
BW.,16 | 46 3-4x + Sparse 3 250-350 
P.X., 16 4-104 ° + Sparse 2 200-250 
2 400-500 
ES., 18 4°10 ° o (Fat)} Sparse 3 <10 
V.D.,22 | 6o ° ° + 2 <10 
V.F.,20 | 48 Masculine 3 <10 


' By mouse uterine growth assay method. 
_? Intermittent vaginal bleeding, development of breasts and pubic hair under 
influence of stilbestrol. 


in the year and a half between the age of 14% and 16 
but none within the subsequent year. Breast develop- 
ment was never apparent spontaneously up to the 
ages of 26 in R.F. and 19 in A.B., was slight. but pro- 
gressing in B.W. between 16 and 17 and is now be- 
ginning in P.X. at 17. Physical evidences of estrogen 
production by the ovaries of these girls may thus be 
absent or intermittent and delayed. Estrogens in the 
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urine of the two studied (A.B., R.F.) were less than 
the equivalent of 5 micrograms of theelin per day 
(50 1.u.), values approached by the normal woman 
usually only during or just after menstruation. Pubic 
and axillary hair were poorly developed in all sub- 


TABLE 2. STATE OF EPIPHYSEAL FUSION! IN SHORT WOMEN WITH 
HIGH URINARY GONADOTROPIN TITERS 


Subject and Age Normal 
age 
RF Pt of 
24yr. igyr. i6yr. fusion,” 
yr. 
Hand 
Distal phal. cl cl-o cl cl 
Med. phal. II-V ° 
Prox. phal. I clo ~—cl-o _|}15-19 
II-V ° ocl ocl ol 
Metacarp. o-cl clo 
Radius o-cl ° o-cl ° 21-25 
Ulna cl-o re) ocl ocl | 20-24 
Fstimated age | 13%/4-151/4 1339/4 133/4-14¥/4 
(Todd, 15 
Elbow 
Humerus cl cl cl cl 14-17 
Med. epicon- 
dyle cl-o 18 
Ider 
Acromion 19-21 
Head humerus o-cl 0 20-23 
Corocoid cl-o | 16-18 
Ankle 
Calcaneous cl 16 
Tibia o-cl® cl-o 15-19 
Fibula cl-o 15-19 
Knee 
Femur clo clo. 20-23 
Tibia clo clo o-cl | 19-24 
Fibula ocl clo  o-cl | 22-24 
Hip and Pelvis 
Major innomi- 
nate masses cls cl 14-16 
Iliac crest cl ° 20-25 
Femur head and 
trochanters c cl 17-20 


1 9 Refers to an open epiphyseal line, cl to closure. The grada- 
tion between the two is expressed by o-cl and cl-o. 

2 From Hodges (16). 

3 At age 18. 


jects, although considerable but not excessive down 
could be seen elsewhere. True hirsutism was not seen. 
Urinary androgens in the two studied (A.B., R.F.) 
were 2 to § 1.U. per day, far below those of the normal 
woman, a point in agreement with the low values for 
17-ketosteroids as determined colorimetrically in the 
series of Albright, Smith and Fraser (1) and recorded 
by Fraser, Forbes, Albright, Sulkowitch and Reifen- 
stein (18). 

In neither our girls nor in any of the Boston series 
was gross pituitary disease demonstrable by skull 
roentgenograms of visual fields, nor was physiological 
evidence of hypopituitarism apart from short stature 
disclosed. All of the patients felt well and possessed 


|_| 

| of 

to 

fee) | 
nd 
nd 

ed 

ch 

dy 

1s 

er 

— 

al 

Is 

10 | 

of 

| 

1 


140 


ordinary energy with the possible exception of B.W. 
Albright, Smith and Fraser (1) found no increased 
sensitivity to:insulin in their subjects. The basal 
metabolic rates were normal (—7, —10, —8) save 
in P.X. (—25). No conclusive evidence of hypothy- 
roidism was apparent, the low basal rate in P.X. 
being unaccompanied by elevation of blood choles- 
terol, and the response of the subject to thyroid treat- 
ment being unimpressive. While hypothyroidism can- 


Tas.e 3. EFFECTS OF URINARY GONADOTROPIN OF patient R.F. on 
GENITALIA OF HYPOPHYSECTOMIZED RATS 


A. Male hypophysectomized rats 


Total Pros- Seminal Cianges 
dose rnd Testes tate vesicles in gonad 
M.U. gm. mg. mg. mg. 
° 65 65 2.8 4.0 
20 55 134 3.0 4.0 ) Tubular growth 
40 61 166 2.0 4.0 } Slight int. cell 
80 67 670! 8.8 12.7 ) stimulation with 
highest dose 
B. Female hypophysectomized rats 
Ovaries Uterus Vagina, 
patency 
mg. mg. 
52 11.6 19.7 cl 
20 65 35.0 80.5 cl } Diffuse follicular 
40 65 49-5 106.9 cl growth; thecal hy- 


highest dose 


1 Testes descended. 


not be excluded as a factor in P.X. it is difficult to 
defend its decisive importance. 

As far as our studies have gone the type of sub- 
stance excreted in the urine of one of our short pa- 
tients (R.F.) did not differ decisively from that in the 
urine of postmenopausal women, as described by 
Levin and Tyndale (19). Table 3 shows that the 
effect of a moderate dose was to produce diffuse en- 
largement of the ovarian follicles of the hypophysec- 
tomized rat, together with some thecal hypertrophy, 
and to increase estrin secretion. A high dose (40 
M.U.) produced luteinization of an occasional follicle 
only. The testicular tubules of the hypophysectom- 
ized male rate were enlarged by all doses and andro- 
gen production was increased only by the highest 
dose (80 M.u.). Since some question now exists as to 
whether follicular growth in response to pituitary ex- 
tracts is necessarily associated with enhanced estro- 
gen secretion, we have avoided the term FSH (folli- 
cle-stimulating hormone) in our discussion despite the 
prominence of follicular growth in these experiments. 
All assays recorded are based upon induced estrogen 
secretion only and designations are best confined to 
the end point used. 
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CASE HISTORIES 


Patient R. F., age 26 (referred by Dr. I. Becker). The 
patient, of Bohemian extraction, was said to have weighed 
43 lb. at birth, and was calculated by a midwife to have 
been two weeks premature. She remained smaller than her 
contemporaries throughout her growth period which 
terminated, it is believed, between the ages of 14 and 16, 
Spontaneous breast development and menstruation have 
never occurred. Save for troublesome headaches which are 
apparently migrainous, she has been well. She has always 
done well in school. 

The family history suggests inheritance of slow genital 
development. Her mother’s breasts are stated to have been 
immature until 20, at which time menarche occurred. The 
mother’s mother did not menstruate until 20 but subse- 
quently had twelve children. The patient's mother is 
3 in. tall, her father was 6 ft. tall, and save for one grand 
mother who was said to have been somewhat under 5 ft. 
in height there is no indication of the occurrence of dis 
tinctly short individuals in the stock. 

The patient was a short, pudgy, fairly well proportioned 
woman, 141 cm. (4 ft., 7 in.) tall, weighing 44.7 kg. (98 
lb.). 

The mammary areas which may or may not have been 
composed largely of fat were only slightly elevated and 
bore small poorly developedni pples. Axillary and pubic 
hair were sparse. There was a moderate amount of termi- 
nal hair in the burnside area and some down on the upper 
lip, all well within normal limits. The vulva was well 
formed but immature. The vagina was 2 to 3 cm. long with 
thin atrophic mucosa; the cervix and corpus uteri were 
tiny. Subsequent attempts to secure endometrial biopsies 
yielded no tissue. The adnexae could not be felt. The 
clitoris was slightly more prominent than expected from 
the infantile character of the rest of the genital area. 

Roentgenograms showed a small shallow sella turcica 
with complete bony bridging of the clinoid processes and 
no evidence of erosion. Visual fields on two occasions in 
June 1939 showed tubular vision. Examination at 2 metets 
showed no augmentation of the visual field over that re- 
corded at 1 meter, indicating a functional derangement. 
Three subsequent examinations showed varying constric- 
tion less extreme than at first and neglible in the last in- 

stance. No other evidence of hysteria has appeared. The 
fundi were normal and neurological examination was 
negative. 

Roentgenograms of the long bones showed considerable 
osteoporosis. The data on epiphyseal closure are given in 
table 2. The initial basal metabolic rate was —'7 (Mayo 
Foundation standard as given by Boothby, Berkson, and 
Dunn, 20). Routine examination findings of the blood and 
urine, including the Wassermann and Kahn reactions, were 
normal. 

From June 13, 1939, to April 5, 1940, she received 
varying amounts of stilbestrol orally, chiefly 1 mg. daily, 
with frequent interruptions due to nausea. During this’ 
time there was considerable growth of the breasts with 
deep pigmentation of the nipples, increase in pubic hair, 
and recurrent uterine bleeding. Davis (21) has described 
this response in his account of the effects of stilbestrol. 
From April 5 to Aug. 14, 1940, she received pregnant 
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mare's serum gonadotropin, supplemented by stilbestrol 
suppositories, 0.5 mg. each, one to two nightly. No in- 
fluence attributable to the gonadotropic substance was 
obtained. 

Assays for urinary androgens (capon’s comb) gave the 
low values of 2 and 5 1.u. per day. Assays for estrogens 
showed less than the equivalent of 5 yg. of theelin per 
day. Assays for gonadotropins were performed 6 weeks 
after the discontinuance of stilbestrol and the results are 
given in table 1. 

Patient A. B., (fig. 1), age 19 (referred by Dr. Sarah 
Janson). The patient, of American stock, was of normal 
size until approximately 5 or 6 years old when she began 
to lag behind her contemporaries in growth. At about this 
time she lived with a faddist aunt who restricted meat, 


_|jstarches, and sugar intermittently for some five years. 
. WSubsequently, her care was assumed by her stepmother 


who fed her well. No obvious defects were apparent in 
her diet when we saw her. The growth history for the 
last 10 or 12 years is inexact and it is not clear at what time 
her present height was reached. The breasts have not de- 
veloped and menses have not appeared. She is intelligent 
and feels well. No family history of unusual growth or 
development was obtained. 

The patient is a short slender girl with childish con- 
tours. When first seen at the age of 18 she was 145.1 cm. 
tall (4 ft., 9 in.) with a sitting height of 76.4 cm. and a span 
of 146 cm. She weighed 38 kg. (85.5 lb.). She has grown 
no more than 1 cm. in the course of one year of observation 
but has gained 5 lb. in weight. No breast tissue was palpa- 
ble, there being only a suggestive localization of fat in the 
mammary area. The nipples were small. A scant amount 
of pubic hair was present and no axillary hair. Consider- 
able down was present on the extremities and in the burn- 
side area of the face. The labiae were infantile. A thin 
ribbon-like corpus uteri was felt. The adnexae were impal- 
pable. 

Roentgenograms of the sella turcica revealed a normal 
structure and the visual fields were unaltered. The long 
bones showed generalized osteoporosis. The state of the 


. | epiphyseal development is given in table 2. 


The initial basal metabolic rate vis —10 (Mayo 
Foundation Standard) and a subsequ .it value was —4. 
Routine urine and blood examinations, including the 
Wassermann and Kahn reactions, were normal. 

Assays for urinary androgens gave the low values of 2 
and 5 1.u. per day (capon’s comb), those for estrogens 
slightly less than the equivalent of 5 ug. of theelin. 
Treatment for nine months with a mixed pituitary ex- 
tract availed nothing. Subsequent to the gonadotropin 
assays reported here (table 1) treatment with stilbestrol 
has yielded some breast, development and intermittent 
uterine bleeding. 

Patient B. W., (fig. 2) age 17 (referred by Dr. C. L. 
Dunham), The patient, of native Anglo-Saxon stock, 
weighed 41% lb. at birth and has always been smaller than 
other children of her age, although no exact records are 
available. Menses occurred first at 141% years of age, and 
have recurred every six months until the age of 16. None 
have appeared in the ensuing year. The flow lasted 114 to 
2days, and required 2 to 3 pads per period. There was no 
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pain. Between periods a white, odorless vaginal discharge 
occurs. It is believed that the breasts have increased 
somewhat in size since childhood. Save for a tendency to 
tire easily the girl has been well. Intelligence is good. The 
family history provided no evidence of genital abnormali- 
ties. Her mother’s grandmother had been “very short,” 
and her mother’s mother and mother’s sister's daughter 
were 6 ft. tall. There was no other evidence of unusual 
skeletal growth. 

The patient was a thin, well-proportioned, gracile 
child, 138 cm. (4 ft., 6 in.) tall at 16, weighing 32.6 kg. 


Fig. 1. Patient A.B. aT THE AGE OF 19. She was 4 ft. 9 in. tall 
and had never menstruated. 
Fig. 2. Patient B.W. aT THE AGE OF 17. She was 4 ft. 6 in 
tall and had menstruated three to four times beginning at 1414 
years. 


(72 lb.). She did not grow between 16 and 17 years of age. 
Her sitting height was 75.7 cm., her span 142 cm. The 
mammary glands were underdeveloped but grew distinctly 
between examinations at 16 and 17. A tuft of axillary hair 
and scant pubic hair was present. Limb hair was well de- 
veloped, facial hair not abnormal. The external genitalia 
were well formed, but immature, and the corpus uteri was 
small. The adnexae were impalpable. 

Roentgenograms of the skull were normal. The fundi 
and visual fields were normal. Data on the epiphyseal 
development are given in table 2. The initial basal meta- 
bolic rate was —8 (Mayo Foundation Standard). The urea 
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clearance was 35 (UV/B, normal range, 60-90) at age 16 
and 31 at age 17, and the blood urea nitrogen values were 
16.2 and 11.1 mg. per cent, respectively. No explanation 
for the reduced renal function is known. The serum cal- 
cium was 10.5 and serum inorganic phosphorus 3.5 mg. 
per cent. Bone changes attributable to renal rickets were 
absent. No abnormalities were demonstrable in the urine; 
the hemoglobin, cell counts and Wassermann and Kahn 
reactions were normal. 

The patient had had and was given no treatment. 
Gonadotropic assays were performed at the age of 16. 

Patient P. X., age 17 (referred by Dr. H. T. Ricketts). 
The patient, of native Anglo-Saxon stock, was of normal 
size until about the age of 12 when she began lagging behind 
others of her age. From the age of 14, when our measure- 
ments gave a height of 144m. (4 ft.,8!4 in.) to the present, 
when she is 149 cm. (4 ft., 101% in.) tall, she has grown 5 
cm. (2 in.) in height. This is about half the 414 in. given 
by Richey (22) as the average growth between these ages 
for girls menstruating later than 13 years. In this same 
period she has gained from 46.3 kg. (102 lb.) to 50.8 kg. 
(112 Ib.). She has not menstruated as yet and no evidence 
of breast development appeared until within the past year, 
although she was carefully examined several times. Breast 
tissue masses, 5 by 6 cm. in diameter, are now present 
and apparently growing. Pubic hair was very sparse until 
within the past year when it has thickened distinctly and 
axillary hair has recently appeared. She is intelligent and 
active, showing no sign of ill health. While several mem- 
bers of the subject's family are relatively short and heavy, 
no evidence of gross growth or genital disturbance is 
known in the stock. 

The subject is a short, stocky, well-proportioned girl 
with childish contours. Her standing height is now 149 
cm., her sitting height 72.2 cm., span 150.3 cm. Breast 
tissue and axillary and pubic hair are increasing in amounts 
as described above. Body and facial hair is otherwise 
scant. The vulva is prepubertal, the cervix small, the 
corpus uteri small and difficult to feel, the adnexae im- 
palpable. 

Roentgenograms of the sella turcica showed nothing 
unusual. Fundi and visual fields were normal. Data on 
epiphyseal development are given in table 2. The initial 
basal metabolic rate was —27 (Mayo Foundation Stan- 
dard) at the age of 14, and a blood cholesterol was 168 mg. 
per cent. No good clinical evidence of hypothyroidism 
was apparent. On 1 grain of thyroid daily for three weeks 
the basal metabolic rate rose only to —23. Thyroid has 
been taken with protracted interruptions since. Early in 
1939, at 15 years of age, the basal metabolic rate was —25 
and —21 while she was taking 4 grain daily. In June, 
1939, it was —19 after taking one grain daily for 6 weeks. 
Since then 1 grain has been taken daily with consistency. 
Two grains daily was said to have caused palpitation and 
was refused after a brief trial. In January, 1940, her basal 
rate was —12 and in November, 1940, —109 (age 16). It 
remains highly doubtful whether her increase in height is 
due in any way to thyroid substance. Her growth of 3 
cm. between February, 1938, and March, 1939, when 
dosage was no more than % grain irregularly for four 
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months of the year, was greater than the 2 cm. since the 


~ when dosage has been better sustained at a level of 


grain daily. 
Routine blood and urine analysis findings were normal, 
Gonadotropic assays were performed in January and 
November, 1940, while she was on thyroid substance, 
before and during the progressive development of second. 
ary sex characters. 


All short girls with retarded sexual development 
do not show excess urinary gonadotropins. Thus E.S, 
an obese girl, 4 ft., 10 in. tall, who had not as yet 
menstruated at the age of 18 and who had grown littl 
pubic or axillary hair and possessed little breast tissue 
discernible from mammary fat, showed a low value 
in one assay available (table 1). No intracranial dis 
ease was demonstrable. Save for obesity and the com. 
plete closure of all epiphyseal lines of the hand, one 
would be tempted to group her with the others. 
Whether such clinical features will permit prediction 
of gonadotropin titers in any large series remains to 
be seen. Low urinary gonadotropins would cer: 
tainly be expected in short individuals with proved 


destructive pituitary disease. The work of Al 


bright, Smith and Fraser (1) provides ample evidence 


that high titers, at least, are not found among! 


dwarfish, sexually immature people whose physio 
logical defects are so numerous as to lead to the 
use of the term ‘pan-hypopituitarism’ in their de- 
scription. Lack of vitality, low basal metabolic 
rate, sensitiveness to insulin, and occasionally at least 
a positive response to the low-salt-high-potassium 
regime of Cutler, Power, and Wilder (23) may dis 
tinguish these patients from those with which we are 
primarily concerned. Whether sharp distinctions on 
such metabolic grounds can always be made between 
those with high and low urinary gonadotropin titers 
must remain uncertain for the present. 

Patient V.F., cited in table 1, is an example of a 
short woman who had never menstruated or devel 
oped breasts at the age of 20, but in whom a deep 
voice, well developed musculature, abundant body 
hair of masculine distribution, and hypertrophied 
clitoris attested to the active secretion of a mascu 
linizing hormone by the ovaries or adrenals. Her small 
stature was due to premature fusion of the epiphyses 
of the long bones, giving relatively short extremities. 
As would be expected no excess gonadotropin was 
found in her urine, sufficieht androgenic activity 
being present to reduce pituitary gonadotropin se: 
cretion. No difficulty enters into the clinical segre- 
gation of such an individual from our other subjects. 

There is little information concerning urinary 
gonadotropins of underdeveloped women who are not 
short. One of our patients (V.D.), age 22, who was 
6 ft. tall, and whose body showed eunuchoid elonga- 
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tion of the extremities, had infantile genitalia, flat 
breasts, rather sparse axillary and pubic hair and had 
never menstruated. She excreted less than 10 M.v. of 
gonadotropic material per day in her urine (table 1). 
One should not, however, assume that high gonado- 
tropin titers in primary amenorrhea are restricted to 
short women. 

A completely satisfactory interpretation of the 
association of shortness of stature, genital impairment 
and high urinary gonadotropin titers is difficult at 
present. The well-known increase in urinary gonado- 
tropins in women after castration makes it entirely 
reasonable that ovarian insufficiency is responsible for 
this particular phenomenon and indicates that the 
anterior pituitary of our subjects can at least secrete 
as much gonadotropic material as that of castrate or 
menopausal women. To hold that that same anterior 
lobe is defective in its capacity to secrete growth hor- 
mone involves departure from a unitarian explanation 
of the syndrome. Association of an isolated defect 
in the growth-promoting properties of the anterior 
lobe with ovarian insufficiency is required. On the 
other hand it is difficult to explain the shortness of 
stature on the basis of ovarian insufficiency in view 
of the tallness of certain women with profound 
gonadal defects (e.g. patient V.D.). Certain patho- 
logical studies are of great interest in connection with 
this problem although they further illustrate difficul- 
ties rather than solve them. 

Seven autopsies on short women with ovarian 
aplasia, often reaching the equivalent of castration, 
and fairly intact hypophyses may provide evidence 
for conditions for high urinary gonadotropin titers 
(24-30). The subjects ranged from 132 cm. (4 ft., 4 
in.) to 148 cm. (4 ft., 10 in.) tall, averaging 139 cm. 
(4 ft., 6% in.). They were fairly well proportioned 
and not obese. Intelligence was as a rule adequate and 
health was usually good until the fatal illness. Breast 
development was in abeyance, sexual hair sparse, and 
the external genitalia juvenile but well formed. None 
had ever menstruated. Certain epiphyseal cartilages 
were noted as incompletely ossified long beyond the 
normal age. In no instance was normal ovarian epi- 
thelium found at autopsy although several authors 
searched diligently for ectopic tissue. In two (29, 
case 1; 30) strands or masses of epithelium were found 
at ovarian sites but definitive follicular organization 
was not apparent. Wolffian remnants were common 
at the ovarian sites. Despite the ovarian aplasia, 
uteri, tubes, and vaginae were on the whole well 
formed although small. The hypophyses varied in size 
and were often described as rich in eosinophiles but 
lesions explaining the growth defects were absent. 
These cytological descriptions deviate often from 
those of increase in basophiles with prominent vacuo- 


_ OVARIAN DWARFISM 


143 


lation noted by Biggart (31) in human castrates and 
by Severinghaus (32) in postmenopausal women. Dif- 
ficulties in staining and enumeration of the cells may 
or may not account for the discrepancies. Réssle (27) 
was under the impression that the human castrate 
hypophysis was rich in eosinophiles and hence similar 
to that of several of these short people. The thyroid 
and adrenal glands were usually normal. The thymus 
was never hypertrophic and varied from probably 
normal (25) to fragmentary microscopic residua (27). 

The clinical similarity of this group of patients to 
ours and to those of Albright, Smith and Fraser (1) is 
manifest and such functional findings as ours would 
be expected from these pathological descriptions if 
one waives the questionable points in pituitary cy- 
tology. Ovarian aplasia cannot, however, be regarded 
as invariable in short women with high gonadotropin 
titers. The several spontaneous menstrual periods in 
patient B.W. attest to the activity of her ovaries at 
times at least, and the progressive growth of breasts 
in patient B.X. indicates active ovarian secretion even 
while the gonadotropin titers are high. 

The physical associations of ovarian aplasia are not 
always those of the group above. Pela’s (33) subject, 
36 years old, was 178.2 cm. (5 ft. 10 in.) tall at the 
time of death although she was said to have been 
short at 18. Her extremities were relatively long, her 
breasts flat, sexual hair sparse, and genitalia infantile. 
No ovarian epithelium was found at autopsy. The 
hypophysis was said to have been rich in eosinophiles 
much as in the short people. Humphreys’ unpublished 
autopsy on a 34-year-old patient of one of us showed 
only minute ovaries comprised entirely of stroma. 
The subject was 170.1 cm. (5 ft., 634 in.) tall with 
eunuchoid skeletal proportions, flat breasts and in- 
fantile genitalia. She did, however, possess pubic and 
axillary hair. Assays showed estrogens in the neigh- 
borhood of 0.5 to 0.7 ug. of theeline equivalents per 
liter of urine, very low values, and androgens (capon’s 
comb) to be 15 1.u. per liter. The hypophysis was not 
grossly altered nor were any adenomata found. The 
cell types are as yet incompletely studied. Unfor- 
tunately, we were not prepared to examine for 
urinary gonadotropins at this time. Pich’s (29) 29 
year old woman (case 3) with mammary hypoplasia, 
absence of sexual hair, and infantile genitalia with 
partial failure of fusion of the uterine anlagen had 
primordial follicles in her ovaries. The hypophysis 
showed a slight hypertrophy of chromophobe ele- 
ments. She was 156 cm. (5 ft., 1 in.) tall. 

Rossle (34) advanced the concept of “sexogenous 
dwarfism’ in 1923 on the basis of the autopsy later 
reported with Wallart (27), and held the ovary to be 
essential for normal growth. He accounted for the tall 
hypogonad woman on the assumption that minimal 
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amounts of ovarian secretion sufficient to stimulate 
growth but insufficient to develop the breasts and 
enlarge the uteri are secreted. The ovarian aplasia in 
Pela’s (33) tall woman seems as profound, however, as 
in any of the dwarfish women described. 

It is probable from the recent report of Thompson 
(35) on the effects of estradiol benzoate in underde- 
veloped girls that the estrogens do stimulate growth 
in height and, if the phenomena of normal puberty 
are any guide (36), the threshold for such stimulation 


TABLE 4. URINARY GONADOTROPINS IN MEN AND BOYS WITH RE-¢ 
TARDED SEXUAL DEVELOPMENT 


Collec-| Urinary 
Height, | tion | gonado- 
ft.in. | period,| tropins, 
age days | m.u./day 
R.D.,12 | 44 3 10-20 | Dwarfism; bilateral 
non-descent of testes; 
some pubertal growth 
of prostate 
F.S., 16 4-10} 3 10 Retardation 2nd sex 
characters 
RS., 16 5-3 A 60-75 | Retardation 2nd sex 
characters 
17 5-7 I 75-100 | Good progress, 2nd 
sex characters 
MS., 19 | 60 3 50-60 | Retardation 2nd sex 
characters 
J.K., 26 6-0 3 <10 Eunuchoid 
N.D., 33 | 4 <10 Eunuchoid 
D.V., 34 | I 20 Eunuchoid 


may be reasonably low. Unpublished studies of our 
group demonstrate that estradiol benzoate will induce 
nitrogen retention although the effectiveness of phys 
iological amounts of the normal ovarian secretions in 
this regard is not known. We are not disposed ac- 
cordingly to dismiss the importance of estrogens in 
the growth phenomena of normal puberty, poorly de- 
fined as this réle is. While it is quite conceivable that 
in some individuals with poor growth endowment an 
absence of an adolescent spurt might make for some 
eventual shortening of stature, the existence of tall 
women with such profound ovarian defect as Pela 
describes makes it unlikely that ovarian insufficiency 
alone necessarily induces permanent gross shortness. 
Other influences beside any emanating from the 
gonads probably operate during adolescence and 
share in determining the eventual height of the indi- 
vidual. Such influences indeed must be present in the 
male to explain both the now well-defined effects of 
testosterone on somatic growth of undergrown boys 
(37-41) and the admittedly normal height eventually 
reaches by those with permanent testicular insuffici- 
ency. A critical serial study of epiphyseal plates in 
short women at favorable ages is highly desirable as 
the behavior of these cartilages under whatever in- 
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fluence may be of considerable importance. Thus in 
patient B.W. the state of epiphyseal cartilages in the 
lower extremities does not encourage expectation of 
further elongation of the legs. In Pela’s subject on the 
other hand or in our patient V.D., in both of whoma 
substantial delayed growth was recorded, retardation 
in ossification of important cartilaginous plates must 
have occurred. Such indeed was well demonstrated in 
V.D. at the age of 22. 

' There is also some question as to whether ovarian 
insufficiency accounts for the low androgen values in 
the urine of patients A.B. and R.F. and the low 17 
ketosteroids found by Fraser et al (18). Castration of 


the adult woman cannot as yet be said to reduce the | 


urinary steroid titers. The adrenal cortex, presumably 
an important source of feminine androgens, may ac- 
cordingly be involved primarily or secondarily in the 


syndrome conceivably with important metabolic 


consequences. 
The conclusion must be that no unified endocrine 


explanation of the association of shortness of stature, 
impaired ovarian function, and high gonadotropin 
titers is as yet satisfactory. The association of growth 
and ovarian defects may be of genetic rather than of 


physiologic significance and the growth-promoting ¥ 


pituitary functions may or may not be involved. De- 
spite the considerable similarity of several of these 
people it is by no means clear that the cause is always 
the same. It is conceivable that dietary restrictions 
during childhood, as in patient A.B., or obscure ill 
ness may have played an injurious réle in some. What- 
ever the interpretation may be it seems likely that this 
group is a relatively important one among under 
grown, sexually immature women and the complexity 
of defects forbids the casual application of the term 
hypopituitarism to these people. 

A word of caution must be interposed against as- 
suming that high gonadotropin titers necessarily 
mean permanently crippled ovaries. Such appears to 
be the case in some inscances (R.F., age 26), but in 
both P.X. and B.W. some progress in breast growth 
is occurring at age 17 and it may be that a satisfactory 
menstrual life will make a delayed appearance in 
them. Indeed such high gonadotropin titers may not 
be rare in those with delayed menarche and may rep 
resent an extraordinary pituitary effort required to 
impel genital maturation. 

It is of interest that we have not as yet observed 
indisputably high gonadotropin titers in the few 
sexually underdeveloped boys and men thus far 
examined (table 4) although the experience of Fraser 
and his coworkers (18) indicates that such occasion 
ally occurs in eunuchoids. The closest to this is 
shown in the case of patient R.S. who underwent a 
delayed normal pubescence at a time when his urinary 
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onadotropins were at least higher than most normal 
dividuals show. 


SUMMARY AND CONCLUSIONS 


By alcohol precipitation and assay by the mouse 
iterine weight method gonadotropins excreted in nor- 

al and castrate or menopausal urine may be meas- 
ired by their capacity to increase estrin production 
by the immature mouse ovary. 

Normal women excrete from less than 10 to as 
igh as 50 M.U. per day, menopausal women from 100 
0 550 M.U. per day. 

Four short girls, 4 ft., 6 in. to 4 ft., 1014 in. tall, 
with retarded sexual development, excreted 200 to 
co M.u. per day, values equal to those of the castrate 
nd usually taken to suggest primary ovarian insuf- 
iciency. 

Moderate doses of the material in the urine of one 
ubject were shown to stimulate the diffuse growth 
bf ovarian follicles and of seminiferous tubules of 
ypophysectomized rats. 

These girls were not obese, were fairly well pro- 
portioned, showed little breast development and little 
sexual hair. As far as is known, the accessory genitalia 

ere well formed though hypoplastic, and menses 
recurred infrequently if at all. Retardation in com- 
pletion of epiphyseal fusion at the wrists was often 
present in comparison with Todd's standard but was 
ot regularly distinct there or elsewhere by more 
iberal standards. Basal metabolic rates were usually 
ormal. Urinary androgens and estrogens were low 
n the two cases studied. No evidence of gross pitui- 
ary lesion was adduced on clinical study. 

The relationship of this group to a series of au- 
opsies describing ovarian aplasia is discussed. 
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Effect of Single Injections of 
Estradiol Benzoate on the Nor- 
mal Human Menstrual Cycle 
with Special Reference to the 
Problem of Estrogen Sensitivity 


GittMAn, M.B., B.Ch. 


From the Department of Anato- 
my, University of the Witwaters- 
rand, Johannesburg, South Africa 


ESPITE THE FACT THAT estrogens are extensively 
D used in clinical gynecology, from the litera- 

ture available it appears that, with one ex- 
ception (1), there is no information concerning the 
effect of estrogens on the human ovary. Even when 
estrogen has been used to postpone the onset of me- 
struation in normal women (2) it has not been possible 
to predicate how it was accomplished except that it 
is commonly stated that this hormone inhibits tem- 
porarily the gonadotropic function of the anterior 
lobe of the pituitary. 

The understanding of the action of estrogen in the 
human female is further complicated by the fact that 
even in laboratory mammals and especially in pri- 
mates there is still a paucity of data as to how estro- 
gen affects the normal ovary. 

According to Allen, Hisaw and Gardner (3) 
estrogens given over long periods of time inhibit 
the ovary. The ovaries of mice after treatment with 
500 1.U. of estrogen weekly for 150 days are usually 
small (3). Allen (4) found that estrogen administered 
to immature monkeys for 23 days caused a decrease in 
weight of the ovaries and some atresia of the Graafian 
follicle. Ball and Hartman (5) using the palpation 
method of Hartman (6) have shown that repeated ad- 
ministration of estrogen in the first part of the cycle 
significantly delayed ovulation in the Macacus rhesus. 

The effects of single injections of estrogen in rab- 
bits and rats apparently have not been consistent. 
In 40 to 50-gm. rats Hohlweg (7) claims to have in- 
duced corpus luteum formation by the administration 
of a single large dose of estrogen. Desclin (8) confirmed 
this observation but Bachman (9) failed to duplicate 
Hohlweg’s results. In rabbits, moreover, Bachman 


was unable to recognize any change in the minute 
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{Ovarian Response to 
Estrogen} 


anatomy of the ovaries 48 hours after a single injection 
of a large amount of estrogen. 

In the baboon, however, the single administration 
of adequate amounts of estradiol benzoate in the first 
part of the cycle leads to the rapid development of 
massive atresia of all of the follicles and only after 10 
to 16 days have intervened does the ovary recover suf: 
ficiently to continue its normal rhythms (10, 11). 

These observations in the baboon were materially 
assisted by the fact that this animal has a remarkable 
sexual skin restricted to the perineal region. During 
the normal menstrual cycle the perineum varies 
greatly in its size depending upon whether the 
baboon is in the first or in the second half of the cycle. 
By measuring daily the maximum width of this 
swelling it is now possible to follow the day to day 
progress of the menstrual cycle. The slightest devia 
tion from normal ovarian activity is promptly reflected 
in alteration in the size of this perineal swelling. 

Since there is no external indicator to reflect the 
day to day progress of the human menstrual cycle 
other techniques have to be employed for this pur 
pose. The vaginal smear method and endometrial 
scrapings have been extensively used, but even thes 
methods have not proved consistently reliable, as the 
available information is still inadequate to allow any 
interpretation of the factors which may produce 
deviations from the normal, nor can we say with any 
degree of certainty in these abnormal cases what is 
happening to the ovary. 

The length of the menstrual cycle must necessarily 
reflect ovarian activity, but the data so far accumu 
lated only allow of a partial interpretation of aber 
rations in the length of the human cycle. For this 
reason it is still necessary to use animal experiments 
in order to obtain some idea of the ovarian dysfunc 
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tion in relation to the altered menstrual rhythm. 

The animals used for this purpose must be those 
which respond in a manner similar to the human 
female. 

Thus far, one such animal is the baboon and in the 
first correlational study (12) it was demonstrated that 
there is a marked similarity in the way the baboon 
and the human female react to progesterone. The only 
salient difference was one of dosage. Since the altered 
thythms induced in baboons with progesterone are, 
generally speaking the same as in women, it follows 
that any recognizable change in the ovaries of baboons 
during such experiments most probably find their 
counterpart in the human ovaries under similar ex- 
perimental conditions. 

The present study is the second of such cor- 
relational studies between the human female and the 
baboon but in this instance estradiol benzoate was 
used instead of progesterone. The results of the in- 
vestigation in baboons have already appeared (10, 11). 
Detailed reference will be made to these findings in 
the body of this paper, but in general it was shown 
that single injections of adequate amounts of estradiol 
benzoate in the first part of the cycle produce measur- 
able changes in the size of the perineum and in the 
length of the menstrual cycle. From this study it was 
possible to obtain quantitative data on the amounts 
of estrogen necessary to produce disturbances in the 
menstrual rhythm. 

In the present study it is my main purpose to show 
that single injections of estradiol benzoate given to 
women in the first part of the cycle can also cause 
disturbances in the menstrual rhythm. By utilizing 
the data obtained from baboons an attempt will be 
made to explain the nature of the menstrual disturb- 
ances induced in women. At the same time attention 
will be drawn to the existence in women of different 
degrees of sensitivity to estrogen and the technique 
will be briefly discussed as to how this sensitivity 
may be recognized clinically. 

These results, moreover, will be reviewed in order 
to discover whether they are of any practical value 
in assessing spontaneous aberrations of the menstrual 
cycle in women. Finally it is also the purpose of this 
paper to show the need for elaborating some tech- 
nique for assisting in prognosticating the tendency 
towards disease in so-called normal women. 


MATERIAL AND METHODS 


The women who subjected themselves to these 
experiments were unmarried. More than three 
quarters were under 30 and the remainder were be- 
tween 30 and 4o years of age. With 4 exceptions each 
woman had recorded her cycles on a calendar for at 
least 6 months preceding the experiments. In each 
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instance intramuscular injections of estradiol benzoate" 
were given on the 8th day of the cycle, counting the 
onset of menstruation as day one. 

Each woman formed the subject of a single experi- 
ment except one, who was first injected with 1 mg. 
of estradiol benzoate (case 7) and was again treated 
subsequently with 5 mg. of estradiol benzoate (case 
6). 

EXPERIMENTAL RESULTS 


Effect of 5 mg. of estradiol (cases 1-6). On examining 
table 1 it is evident that 5 mg. of estradiol benzoate 
produced three sets of results. First, in case 1 and 3, 
the cycle was shortened and bleeding was precipi- 
tated 11 days after the injection in case 1 and after 9 
days in case 3. Second, the length of the cycle was 
almost doubled in cases 2 and 4 and third in cases 5 
and 6 the cycle was slightly lengthened. 

It follows therefore that in every case the menstrual 
rhythm was significantly disturbed by 5 mg. of es- 
tradiol benzoate. 

Effect of 1 mg. of estradiol benzoate (cases 7-11). 
Again three types of responses were elicited with 1 
mg. of estradiol benzoate, two of which were similar 
to those seen after giving 5 mg. of estradiol. Two 
women (cases 8, 9) bled prematurely on the 17th and 
19th day of the cycle, i.e., 9 and 11 days respectively 
after receiving the injection. One woman (case 9) 
bled again on the 31st day, i.e., she experienced two 
periods of four days each in the same month and there- 
fore intracyclic bleeding was induced with estradiol 
in the same way as occurred in some women after 
progesterone (12) and as Zondek and Rozin (13) re- 
ported in all of their experimental cases. In two 
women the cycle was lengthened (cases 10, 11) but 
only by 3 days in one instance (case 11). The lengthen- 
ing in this latter instance could scarcely be regarded 
as significant. The third type of response (case 7) was 
negative, i.e., the length of the cycle was unaffected. 
It was this person who was later injected again but 
this time with 5 mg. of estradiol. Her response to this 
high dosage was already mentioned (case 6). 

With one exception (case 7), and possibly two (case 
11) the menstrual cycle was definitely disturbed by 
1 mg. of estradiol. When the cycle was lengthened it 
was in no instance as great as that obtained in some 
women (cases 2, 4) after 5 mg. of estradiol. For this 
reason it was found expedient to use a smaller dose 
of estradiol in the next series of experiments. 

Effect of 0.1 mg. of estradiol benzoate (cases 12— 
16). With this lowered amount of estradiol not a 
single woman bled prematurely. In two instances 
definitely (cases 12, 14) and possibly in a third (case 
13) the cycle was lengthened by a few days, whereas 


1 The estradiol benzoate (Progynon b. oleosum) used was sup- 
plied by Schering Corporation. 


148 JOSEPH GILLMAN 


Volume 2 


in cases 15 and 16 the length of the cycle was inno known that some women are easily upset by the 


way disturbed. 

Effect of 0.01 mg. of estradiol benzoate (cases 23-27). 
In none of these five women was there any detectable 
deviation in the length of the cycle from the normal. 
It is just possible that all of these women might have 
been resistant even to 1 mg. of estradiol benzoate as 
instanced by case 7. This possibility however, cannot 
be completely excluded especially in view of the 
TABLE I. Errect ON THE HUMAN MENSTRUAL CYCLE OF SINGLE IN- 


JECTIONS OF ESTRADIOL BENZOATE GIVEN ON THE 
8TH DAY OF THE CYCLE 


Length of Length of 
normal experimental 
cycle cycle 
mg days days 

I 5 29 19 
2 5 25 45 
3 5 29 17 
4 5 28 44 
5 5 25 31 
6! 5 28 36 
7 I 28 28 
8 I 28 17 

9 1 28 19 (31) 
10 I 28 35 
Il I 29 32 
12 0.1 22 27 
13 0.1 29 31 
14 O.1 28 33 
15 0.1 25 25 
16 O.1 27 27 
17 0.5 26 31 
18 0.5 25 31 
19 0.5 23 29 
20 0.5 28 19 
21 0.5 27 16 
22 0.5 26 26 
23 0.01 25 25 
24 0.01 27 26 
25 0.01 28 28 
26 0.01 32 33 
27 0.01 29 28 
28 sesame oil 28 27 
29 sesame oil 28 28 
30 sesame oil 25 24 
31 sesame oil 26 27 


1 The same woman. Injected first with 1 mg. (case 7) and later 
with 5 mg. (case 6). 


small size of the group. On examining the results of 
the previous experiments however, it seems likely 
that 0.01 mg. of estradiol is incapable of influencing 
the human menstrual cycle. 

Effect of 0.5 mg. of estradiol benzoate (cases 17-22). 
The results of this experiment are shown in table 1, 
and in general are similar to those found after using 
1 mg. of estradiol. Only 1 woman bled prematurely. 

Effect of sesame oil alone (cases 28-31). It is well 


slightest emotional disturbance. In order to eliminate 
the possibility that such a disturbance might have 
altered the menstrual rhythm in the numerous cases 
mentioned above, 4 women were injected with pure 
sesame oil. The.cycles of these women were undis- 
turbed. If these results are taken in conjunction with 
those of cases 23 to 27, it is clear that 9 women were 
in no way affected as a sequence of the pain experi: 
enced during the injection. 


DISCUSSION 


Disturbance of the menstrual rhythm. In a previous 
paper (12) it was shown that the administration of 
progesterone, either as a single or multiple dose, 
noticeably influenced the human menstrual cycle. In 
such instances the cycle may be significantly shortened 
or lengthened or again intracyclic bleeding may some- 
times be induced. In this latter condition despite the 
premature bleeding menstruation occurs at the 
normally expected time and two bleedings are there 
fore experienced in one month. 

In baboons single injections of estrogen on the 8th 
day of the cycle may lengthen the cycle by 10 to 15 
days or by 6 to 8 days depending on the amount of 
estrogen used. In only 1 of 10 baboons was the cycle 
shortened and in this instance by as much as 12 days 
(10). 

Generally speaking the human female responds to 
single injections of estradiol benzoate in a fashion 
similar to that described for the baboon. The length 
of the cycle may be almost doubled (case 2) or else it 
may be lengthened by only 3 to 8 days (cases 11, 6). 
In one woman (case 9) two bleedings occurred in one 
month, the one 11 days after treatment and the 
other 3 days later than the normally expected time. 
In this woman, therefore, intracyclic bleeding was 
induced in the same way as after progesterone except 
that after estrogen the premature bleeding took 4 
days longer to appear than after progesterone. Al 
though premature bleeding can be consistently in 
duced intracyclic hemorrhage has so far not been 
produced in the baboon either with estrogen or 
progestogen. 

With the exception of case 9, the cycle succeeding 
the experimental one was of normal length although 
in two instances it was shorter by 3 to 5 days than 
the normal. 

Factors responsible for disturbing the cycle. In cas: 
trate baboons the perineal swelling is completely 
absorbed. Repeated treatment with estrogen causes 
the perineum of castrate baboons to swell to enormous 
dimensions, but when the estrogen is withdrawn the 
perineum decreases in size until it returns to its resting 
level. Within 10 to 16 days of the last injection of 
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estrogen bleeding occurs. Such bleeding is obviously 
of the estrogen withdrawal variety (10). The de- 
turgescence of the perineum and the latent period of 
10 to 16 days after the withdrawal of estrogen in cas- 
trate baboons are important factors in facilitating our 
understanding of what precisely happens when estro- 
gen is injected into normal baboons; without under- 
standing the reactions of normal baboons to estrogen 
it is impossible to comprehend the nature of the re- 
sponses seen in women. 

By the 8th day of the cycle the perineum of normal 
baboons is as a rule considerably swollen or turgescent 
(compare figs. 1 and 2). If to such baboons 1 to 5 mg. 
of estradiol benzoate is administered the perineum 
increases still further in size for an average of § days. 
Thereafter perineal deturgescence is initiated and it 
continues until the perineum returns to rest. On an 
average of 14 days after the injection, turgescence 
recurs and the perineum then passes through an 
almost normal rhythm of turgescence, deturgescence 
and rest. The menstrual cycle in such instances is 
prolonged by as much as 16 to 20 days. 

The fact that the turgescent perineum of these 
normal baboons underwent deturgescence following 
the estrogen treatment seemed to suggest that either 
the production of endogenous estrogen was curtailed 
or else this exogenous estrogen stimulated the forma- 
tion of progestogen since either the withdrawal of 
estrogen or the presence of progestogen can induce 
deturgescence (14, 15, 16). Examination of the ovaries 
revealed the absence of any recent corpus luteum, but 
massive atresia of the large and medium sized 
Graafian follicles was a characteristic finding (11). 

It might be argued that atretic follicles were the 
source of progestogen and that premature deturges- 
cence was enforced by this hormone. It has been 
shown, however, that progestogen can induce de- 
turgescence which is maintained for 4 to 7 days only 
and since the deturgescence produced by estrogen 
lasted for 10 to 16 days it seems unlikely that the 
precocious formation of progestogen could have ac- 
counted for this prolonged deturgescence of the 
perineum. On the other hand the atresia of the fol- 
licles very strongly suggests that the exogenous 
estrogen suspended estrogen production by the 
ovaries by a destruction of the stratum granulosum. 
The cells of this part of the follicle are usually re- 
garded as being responsible for the elaboration of 
estrogen. The latent period of 10 to 16 days implies 
the withdrawal of estrogen. Besides, in normal 
baboons, treated paradoxically enough with 0.1 mg. 
of estradiol benzoate, deturgescence was prematurely 
initiated and bleeding supervened 12 days after the 
injection, i.e., about the same time as occurs before 
estrogen withdrawal bleeding appears in castrates. 
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Why estrogen withdrawal bleeding should be 
precipitated in only 1 of 10 baboons is difficult to 
explain, but it may be that towards the end of the in- 
duced deturgescence in the 9 baboons the ovaries re- 
covered and commenced to elaborate estrogen before 
the bleeding threshold had been reached. The single 
baboon which bled might have been sensitive, just as 
will be described later for women, and the ovarian 
inhibition was so intense that the endogenous estro- 
gen was elaborated only after the estrogen level had 
fallen below the bleeding threshold. 


Fig. 1. PerINEAL REGION OF AN ADULT BABOON A FEW DAYS 
BEFORE MENSTRUATION. Note the collapsed lobe (cl), the exposed 
callosities (ca). This stage is known as perineal rest. 


Fig. 2. PerINEAL REGION OF THE SAME BABOON A FEW DAYS 
BEFORE OVULATION. Note the enormous clitoral lobe (cl), the 
callosities (ca) are almost covered by the swollen perineum. This 
stage is known as perineal turgescence. 


Small amounts of estradiol (0.1 mg.) cause only a 
partial inhibition of the turgescent perineum which 
may decrease in size by a few inches and thereafter 
it returns to its original dimensions to pass through 
a normal rhythm. The length of the menstrual cycle 
is increased by 4 to 6 days and this is equivalent to 
the period during which the perineum was tempo- 
rarily depressed. In this latter case the injected estro- 
gen produced only a partial inhibition of the ovaries 
which in turn was responsible for the incomplete 
perineal deturgescence (11). 

In normal baboons, therefore, 1 to 5 mg. of estradiol 
given in the first part of the cycle causes complete 
perineal deturgescence lasting on an average of 14 
days and thereafter the perineum goes through an 
almost normal rhythm but the cycle is considerably 
lengthened, whereas 0.1 mg. of estradiol leads to 
partial perineal deturgescence lasting for 4 to 6 days 
and the cycle is slightly lengthened but in this in- 
stance only for 4 to 6 days. Still smaller amounts of 
estrogen (0.5 mg. of estradiol) have a recognizable ef- 
fect neither on the perineum nor on the length of the 
cycle. 
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With these facts before us it is now possible to 
proceed to analyze the effects of estrogen on the 
human cycle. Disregarding for the time being the 
question of susceptibility it is evident that in cases 
2 and 4 the cycle was greatly prolonged and in this 
respect the prolongation can be compared with the 
reactions of baboons treated with 1 to 5 mg. of es- 
tradiol. Naturally, in women it is not possible to 
watch the day to day progress of events as is possible 
in baboons. It was especially emphasized that the 
period of inhibition after estrogen administration in 
normal baboons is equivalent in length to the latent 
period which intervenes between the last injection 
of estrogen into castrates and the onset of withdrawal 
bleeding. The cycle in baboons is prolonged approxi- 
mately to the same extent as the period of induced 
perineal inhibition. It is possible to arrive at an ap- 
praisal of the prolonged cycle in women in the same 
way as in baboons. To achieve this it is necessary 
to know in castrate women the interval that elapses 
between the last treatment with estrogen and the 
onset of withdrawal bleeding. 

It is remarkable that despite the numerous oc- 
casions on which castrate women have been treated 
with estrogen so little attention has been devoted to 
this latent period. It is particularly fortunate that 
Elden (17) submitted detailed protocols in his experi- 
ments in which he attempted to produce a progesta- 
tional reaction in the endometrium of castrate women. 
In the three cases reported by Elden the latent period 
varied from 5 to 9 days. In cases 1, 3, 8, 9, 20, 21 
(table 1) bleeding supervened in normal women be- 
tween 8 days (case 21) and 11 days (cases 1, 9, 20). 
Combining Elden’s figures with those adduced from 
the present study it seems that the extremes of the 
latent period lie between 5 and 11 days. 

Using case 4 as an example it is now possible to ar- 
rive at an assessment of how the cycle was lengthened 
in women after estrogen treatment. 


a) Duration of the spontaneous cycle be- 

fore estrogen was injected......... 8 days 
b) Duration of inhibition by estrogen in 

normal women is equivalent to the 

length of the latent period before 

estrogen withdrawal bleeding super- 

c) Total number of days of spontaneous 

cycle before injection of estrogen plus 

the duration of inhibition by exoge- 


=13 to 19 days 
d) Length of normal cycle............ 28 days 
e) Length of experimental cycle....... 45 days 
f) Difference in length between ex- 
perimental and normal cycle....... 45 —28 
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It is seen that f falls within the limits of c. If case 2 
is examined in this manner it will be seen that f also 
fails within the limits of c. 

If the above interpretation should prove to be 
valid it is obvious that a new cycle was initiated 
without the intervention of bleeding after the period 
of ovarian inhibition induced by the exogenous estro- 
gen. In other words, the extent of prolongation of the 
experimental cycle is equivalent to the sum of the 
number of days the normal cycle progressed before 
the injection of the estrogen plus the length of time 
the ovaries were prevented from producing estrogen, 
The latter is equal to the latent period intervening 
before estrogen withdrawal bleeding is precipitated 
in castrate women. 

This interpretation receives additional confirma. 
tion from the results obtained in cases 1, 3, 8, 9, 20, 21. 
Bleeding supervened in all of these cases within 8 
to 11 days of the injection of the estrogen. The next 
bleeding occurred with two exceptions at the norm 
ally expected interval dating the first day of the new 
cycle as commencing on the first day of the experi: 
mentally induced bleeding. If we add the length of 
the experimental cycle to the normal we find that in 
every instance the total length of the two cycles is 
approximately similar to the experimental cycle of 
case 2 and 4 (table 1). This is also reflected in table 2. 


TABLE 2 
Length of Length of Combined 
oo normal experimental lengths of 
, cycle cycle both cycles 
days days days 
I 29 19 48 
3 29 17 46 
8 28 17 45 
20 28 19 47 
21 27 16 43 


Case 9 cannot be included as she had 2 shortened cycles. 


There can be no doubt that the administration of 
estrogen produced a profound inhibition of the 
ovaries and the follicular atresia was probably so 
extensive that from the time of the administration of 
the estradiol the ovaries in these women ceased pro 
ducing estrogen and hence they behaved in a manner 
identical with that of castrate women who had re 
ceived a course of estrogen and then the treatment 
had been suspended. The latent period intervening 
between the injection of estrogen and the onset of 
bleeding in the cases quoted above is, if anything, a 
little longer in some instances than the latent period 
given by Elden for his castrates. The correspondence 
is so close that this can scarcely be regarded as for’ 
tuitous. 

It follows that in cases 2 and 4 the exogenous es 
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trogen was adequate to overwhelm almost completely 
theovaries and that an almost new cycle was initiated. 
In those cases which bled prematurely the ovarian 
inhibition was so profound and the follicular atresia 
so extensive that by the time the exogenous estrogen 
had been metabolized the estrogen threshold had 
fallen so low that withdrawal bleeding occurred and 
only then was a new cycle initiated. 

The greatly prolonged cycle and the much 
shortened cycle can be regarded as almost identical 
responses to estrogen except that in the former 
endogenous estrogen commences to exert its effect 
before the estrogen has fallen below the threshold 
value and so bleeding is avoided. Such women may 
be regarded as having a more stable endocrine balance 
than those who bled prematurely. 

The slightly prolonged cycle experienced by cases 
3,6, 10, II, 12, 13, 14, 17, 18 and 19, however, require 


- tobe considered ina slightly different way. Again this 


analysis is only possible by considering the behavior 
of baboons. It has been pointed out that in two ba- 
boons treated with o.1 mg. of estradiol benzoate the 


turgescent perineum undergoes partial deturgescence 
lasting for 6 to 8 days and therefore the perineum 
swells once and goes through a normal rhythm except 
that the cycle is slightly lengthened. In these baboons 
the ovaries have only been partially inhibited. 


Those women with a slightly lengthened cycle 
have probably reacted in the same way as the two 
baboons treated with o.1 mg. of estradiol. The extent 
of the lengthening of the cycle is obviously related to 
the degree of ovarian inhibition. Those women who 
were resistant suffered from very slight inhibition of 
the ovaries and consequently the cycle was only pro- 
longed by a few days. When the inhibition was more 
intense the cycle was prolonged by 8 days. The 
lengthening in such cases then is dependent on the 
resistance or sensitiveness of women to estrogen. 
This matter will be more fully dealt with at a later 


stage in this paper. 

In general all types of reactions noticed in baboons 
can be excited in women, although premature bleed- 
ing can be produced frequently in women and rarely 
in baboons. Although the administration of estrogen 
to baboons in the first part of the cycle leads to mas- 
sive follicular atresia this reaction in the ovaries still 
remains to be demonstrated in women. The effect of 
estrogen on the human and baboon cycles is so re- 
markably similar that it is more than likely that the 
follicles in the human subject also undergo atresia. 
The conclusive proof for the existence of this atresia 
in the human female must await histological confirma- 
tion. 

Calibration of the estrogen production of the ovaries 
by means of exogenous estrogen. It is not possible as 
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yet to state whether the follicular atresia induced by 
estrogen in baboons is caused indirectly by inhibiting 
the pituitary or whether this is due toa direct action 
by estrogen on the stratum granulosum. Whichever 
way this exogenous estrogen exerts its effects there 
can be no question that almost all the follicles undergo 
atresia. 

It is known from studies of other endocrine glands 
that it is possible to inhibit the action of a gland by 
administering the specific hormone elaborated by that 
gland. DeRobertis (18) has demonstrated that a 
single administration of parathormone leads to a 
diminution of the volume with retraction of the cyto- 
plasm and hyperchromasy of the nucleus of the cells 
of the parathyroid gland of the rat. Hydropic de- 
generation of the parathyroid cells may also occur and 
this is sometimes associated with the accumulation 
of colloid substance. Similarly Gersch and Grollman 
(19) caused the X zone in the mouse suprarenal to dis- 
appear by giving small doses of cortical hormone. 
These investigators are of the opinion that the X zone 
acts as a reserve tissue which can be depressed when 
the need for cortical secretion is satisfied in some 
other way. Gillman and Stein (20) suggested that the 
cystic corpus luteum which normally forms during 
the early months of pregnancy in women was due to 
the retention of secretion, because this was now being 
elaborated elsewhere. If we accept the thesis that a 
specific exogenous hormone can cause inhibition of 
the endocrine gland elaborating that hormone then 
the fact that estrogen causes the stratum granulosum 
of the Graafian follicle of the baboon to degenerate 
affords strong evidence that the stratum granulosum 
is responsible in part at least for the production of 
estrogen and conversely that degeneration of the 
stratum granulosum of all the large follicles is evidence 
that the production of estrogen by the ovaries is 
suspended. 

Since the inhibition of estrogen formation in the 
baboon is associated with perineal deturgescence, it 
follows that if adequate amounts of exogenous estto- 
gen cause complete perineal deturgescence, then it is 
reasonable to presume that such exogenous estrogen 
completely inhibited the production of endogenous 
estrogen. The induction of partial perineal deturges- 
cence on this basis is regarded as resulting from in- 
complete ovarian inhibition. 

In the baboon 1 to § mg. of estradiol benzoate 
caused complete perineal inhibition. For this reason it 
was suggested that the baboon was producing less 
than the equivalent of 1 to 5 mg. of estradiol benzoate. 
Per contra, since 0.1 mg. caused partial deturgescence 
in 2 baboons and complete deturgescence in a third 
baboon it was suggested that the ovary was produc- 
ing just less than, or the equivalent of, 0.1 mg. of 
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estradiol benzoate, especially as in two additional 
baboons 0.05 mg. did not visibly effect the size of the 
perineum nor the length of the menstrual cycle. 

By thus calibrating the exogenous estrogen against 
the endogenous estrogen, using the perineum as an 
indicator, it was possible to state that the baboon 
produces almost an equivalent of 0.1 mg. estradiol on 
the 8th day of the cycle. There is no doubt that the 
amount of estrogen necessary to inhibit the ovaries 
can be established for every adult baboon. 

In the same manner the amount of estrogen re- 
quired to inhibit the human ovaries can also be es- 
tablished. It has already been shown that estrogen 
administered to women in the first part of the cycle 
can either greatly lengthen the cycle or greatly 
shorten it or again it may only slightly lengthen the 
cycle. The first two responses have been regarded as 
evidence of complete ovarian inhibition, whereas 
the slightly lengthened cycle was regarded as a 
partial inhibition. 

On this basis therefore it would appear that when 
the cycle was greatly lengthened or significantly 
shortened the amount of exogenous estrogen (es- 
tradiol) was more than the equivalent of endogenous 
estrogen, whereas when the cycle was slightly 
lengthened the endogenous estrogen was almost 
balanced by the exogenous estradiol benzoate. 

From table 1 it is evident that 0.01 mg. of estradiol 
given on the 8th day did not significantly alter the 
cycle of any of the 5 women, whereas 0.1 mg. caused a 
lengthening of 2 days in case 13, and of § days in 
cases 12 and 14, and no effect in cases 15 and 16. It is 
doubtful whether the lengthening of the cycle in 
case 13 can be regarded as significant and it is impos- 
sible to adduce any other evidence in support of or 
against this as is so easily possible in the baboon. We 
can say moreover, that in 2 of 5 women (cases 12 to 
16) 0.1 mg. of estradiol benzoate was able to produce 
partial inhibition of the ovaries, i.e., 3 women were 
elaborating more than the equivalent of 0.1 mg. of 
estradiol benzoate whereas 2 women were elaborating 
almost the equivalent of 0.1 mg. of estradiol benzoate. 

When 0.5 mg. of estradiol was injected in 2 women 
the cycle was significantly shortened (cases 20, 21), in 
three women the cycle was moderately lengthened 
(cases 17, 18, 19) and in one woman (case 22) there 
was no apparent effect on the length of the cycle. 
This indicates that in some women, the ovary was 
elaborating less than the equivalent of 0.5 mg. of 
estradiol benzoate (cases 20, 21), whereas in others 
(cases 17, 18, 19) it was elaborating almost the 
equivalent and, in case 22, more than the equivalent, 
of 0.5 mg. of estradiol benzoate. Further, after 1 mg. 
of estradiol the cycle of every woman was affected 
except that of case 7. This woman was later injected 
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with 5 mg. of estradiol benzoate (case 6) and her cycle 
was increased in length by 18 days. The experiments 
on this woman (case 6, 7) illustrate very forcibly the 
fact that partial inhibition is reflected in a slight 
lengthening of the cycle. In every one of the 6 cases, 
the cycle was affected by 5 mg. of estradiol benzoate, 

From these experiments it is abundantly evident 
that by using estradiol benzoate it is possible to dis. 
turb the cycle provided that sufficient amounts of the 
hormone are administered. It is not possible to estab. 
lish the efficacy or otherwise of a particular quantity 
of the estradiol to inhibit the ovaries within a few 
days as in baboons, but that it can be done by care- 
fully watching the length of the cycle, which takes 
several weeks, there can scarcely be any doubt from 
the results shown in table 1. 

The estrogen formed by the human ovary, there- 
fore, can be calibrated against exogenous estrogen, 
using the length of the cycle as an indicator. The in- 
terpretation of the findings however, involves a con- 
sideration of another factor which will be examined 
seriatim. 

The existence of estrogen-sensitive and estrogen-e- 
sistant women. On closely perusing table 1 it is at once 
clear that there is a great variation in the resistance 
or sensitivity of different women to estrogen. Thus 
one woman will be resistant to as much as 1 mg. of 
estradiol benzoate (case 7) and yet in another 0.5 mg. 
not only affects the length of the cycle but actually 
precipitates premature bleeding (case 21). In some 
women the cycle may be disturbed by as little as 0.1 
mg. of estradiol (case 14). This means that in some 
women the ovary can resist as much as 1 mg. of es 
tradiol benzoate whereas in others it is sensitive toas 
little as 0.1 mg. Case 7 is a good example of a resistant 
type, since after 1 mg. of estradiol benzoate the cycle 
was unaffected, and when injected later with 5 mg. 
of estradiol benzoate the cycle was lengthened only 
by 8 days. The fact that case 5 showed a slight 
lengthening of the cycle indicates that she too may be 
regarded as a type resistant to estradiol and that she 
too might have been refractory to 1 mg. of estradiol. 
Per contra case 9 may be regarded as a sensitive type 
because not only was her cycle shortened, but the 
succeeding cycle also was impaired as she bled 12 
days after her induced bleeding. This second bleeding 
may be regarded as an estrogen withdrawal bleeding 
and it is unlikely that she ovulated during the month 
in which she experienced two periods. Similarly, 
cases 20 and 21 may be regarded as sensitive since 
0.5 mg. was able to precipitate bleeding prema 
turely. 

On the basis of whether the cycle is shortened, 
greatly lengthened, slightly lengthened or unaffected 
after treatment with estradiol benzoate it is possible 
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to grade women as very sensitive, sensitive, slightly 
sensitive or resistant. Thus case 7 can be regarded as 
an example of type resistant to estrogen, since 1 mg. 
of estradiol did not influence the cycle whereas 5 mg. 
only produced a slight lengthening of the cycle. Case 
21, on the other hand, may safely be regarded as being 
avery sensitive type in that 0.5 mg. of estradiol con- 
siderably shortened the cycle, whereas case 18 can be 
classed as slightly sensitive to estrogen and case 14 
may be classified as being sensitive or even very 
sensitive. 

The existence of types sensitive to hormones other 
than estrogen is being steadily established. Hims- 
worth (21) mentions insulin sensitive types, whereas 
Wilkins, Fleischmann and Block (22) have drawn 
attention to the prevalence of thyroid sensitive types 
as measured by the serum cholesterol and the creatin- 
ine excretion. It is likely that when techniques are 
perfected it may be possible to assess the sensitivity 
to other hormones. So far Gillman (12) has shown that 
some women are more sensitive to progesterone than 
others as measured by the effect on the menstrual 
cycle. The subjective reactions induced with pro- 
gesterone also indicate that some women have stable 
autonomic and vasomotor systems, whereas others 
are unstable as it has been possible to produce a con- 
dition simulating premenstrual tension with 30 mg. 
of progesterone in one woman; other women injected 
with the same quantity of progesterone exhibited no 
untoward reactions even though their cycles were as 
profoundly disturbed as the one who experienced 
violent subjective reactions (23). Frank (24) refers to 
‘labile’ types of women in respect of the subjective 
reactions experienced by women in the premen- 
struum. 

The evidence presented above indicates that 
women exhibit different degrees of resistance to es- 
trogen and in this confirms in a factual manner the 
claims made by many clinicians of the existence of 
endocrine types. The technique for assessing estrogen 
sensitivity is simple and will certainly find clinical 
application. 

As with all tests of this character, difficulty arises 
as to what can be regarded as normal and what are 
to be the limits of normality. This can only be estab- 
lished after large groups of women are examined. The 
classification submitted above in respect to estrogen 
sensitivity is necessarily only arbitrary and will pos- 
sibly need modification as additional data become 
available. This study at least demonstrates that 
women may be resistant or sensitive to estrogen and 
the suggested technique forms a basis, flimsy though 
it may be, for arriving at an appreciation of the degree 
of resistance or sensitivity that women may show 
towards estrogen. 
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Clinical Significance of Experiments with Estradiol in 
Women 


Postponement of the menstrual cycle. Estrogen has 
been used to postpone the onset of the menstrual 
cycle. Foss (2) has recommended for this purpose the 
repeated administration of large quantities of estrogen 
commencing in the first half of the cycle. There is no 
doubt that this purpose can be achieved provided 
adequate quantities of estrogen are used; the exact 
amount will obviously depend on the degree of 
sensitivity to estrogen of the women concerned. If 
the cycle is postponed there seems little doubt that 
this is achieved by inhibition of the ovaries, and this 
inhibition is maintained for as long as the estrogen 
is administered. When treatment is suspended estro- 
gen withdrawal bleeding supervenes after the usual 
latent period of 5 to 11 days. When enormous doses 
of estrogen are used hyper-estrogen bleeding may be 
provoked and the object of postponing menstruation 
is defeated. It is difficult to assess offhand what is an 
enormous dose of estrogen, because of the varying de- 
grees of individual sensitivity to this hormone. For 
one woman o.§ mg. may be relatively enormous, 
whereas for another 5 mg. may be scarcely adequate. 

If estrogen treatment is continued over a period of 
several weeks all of the follicles in the ovary may be 
destroyed as Zondek showed in the human female 
and a Gillman demonstrated in the baboon. Both of 
these observations show definitely that exogenous 
estrogen has a profound effect on the ovary, albeit of 
a temporary nature. 

Of course, if the estrogen metabolism is delicately 
regulated, estrogen used empirically may have a 
serious effect. This we have observed clinically 
when the administration of 1 mg. of estradiol ben- 
zoate for 7 days actually induced amenorrhoea for 
several months and during this period there was no 
evidence of ovarian activity. On the other hand in 
resistant women large quantities of estrogen may 
affect the cycle in question, but thereafter the normal 
menstrual rhythm becomes rapidly established. In 
baboons 75 mg. of estradiol given over a period of 67 
days produced scarcely any alteration in the cycle 
succeeding the experimental one (25). Apparently 
such huge amounts and even larger may not deleteri- 
ously influence subsequent cycles in women (26). 
These experiments show, then that estrogen given 
in the first part of the cycle produces ovarian in- 
hibition. 

Intracyclic hemorrhage. Zondek and Rozin (13) in- 
duced intermenstrual bleeding in women to whom 50 
mg. of progesterone had been given. Such bleed- 
ing was called “intracyclic bleeding.” At about 
the same time Gillman showed that within 4 to 5 
days after the administration of an adequate dose of 
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progesterone in the first part of the cycle, bleeding 
could be induced in normal female baboons. In this 
way the cycle could be shortened by more than half 
of its normal length. Later it was shown that in 
women intracyclic hemorrhage could not be consis- 
tently produced with progesterone although the 
cycle could be shortened (12). It was suggested that 
bleeding in or near the middle of the cycle might be 
due to a sudden formation of a progestogen attended 
by an equally sudden diminution thereof (12). 

It seems possible now that a sudden increase in the 
production of estrogen might so inhibit the ovaries 
as to cause atresia of the follicles attended by a sudden 
decrease in estrogen and the onset of estrogen with- 
drawal bleeding some days later. Thereafter the 
ovary may recover slowly, but only for a few days 
and since the stimulus for the production of estrogen 
may be weak, the ovary fails, and consequently 
bleeding may supervene once more as happened in 
case 9 where two bleedings occurred within one 
month. 

Midcycle hemorrhage may now be due to ab- 
normal progestogen or estrogen metabolism. Apart 
from the two possible causes of this condition already 
mentioned, it has been rightly or wrongly suggested 
on many occasions that such bleeding in the human 
female and in monkeys near the middle of the cycle 
may be an indication that ovluation has taken place. 

The prolonged cycle. It is a common enough experi- 
ence in clinical gynecology to find women who men- 
struate normally every 28 days and then for some 
unknown reason they will experience at 44 to 50-day 
cycle. Thereafter such women menstruate regularly 
again. Such a delayed cycle is regarded as a missed 
cycle. Again there are other women who one month 
may have a 17 to 19-day cycle and the next a 40 to 50 
day cycle. The cause of such disturbances has not 
hitherto received any satisfactory explanation. 

It was shown that a single or a double injection of 
a total of 20 mg. of progesterone given to women on 
the 8th day of the cycle is capable of delaying the 
onset of menstruation for as much as 15 days (12). 
From this it follows that the sudden production of a 
progestogenic substance in the first part of the cycle 
is capable of upsetting the ovarian rhythm sufficiently 
to delay the onset of menstruation for a considerable 
time. 

Similarly it has been shown that 5 mg. of estradiol 
benzoate administered on the 8th day of the cycle can 
delay the onset of menstruation for 16 days (case 4) or 
even as long as 20 days (case 2). This delay, it is sug- 
gested, has been caused by inhibiting the growth 
of the Graafian follicles for a considerable period and 
thereafter an almost new cycle is initiated, without 
the intervention of estrogen withdrawal bleeding. 
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It is more than likely that in such cases ovulation jg 
postponed and that bleeding does eventually take 
place from a progestational endometrium. 

Where such delayed cycles are encountered jn 
women it might be due either to the prococious elabo- 
ration of progestogen as mentioned above or to an 
excessive formation of estrogen, and this estrogen 
either directly or indirectly causes follicular atresia 
which in turn lowers the estrogen threshold for a 
variable period of time and thereafter the follicles 
begin to ripen and are able to develop normally, 
Thenceforth the sequence of events is similar to that 
which obtains in a normal cycle, except, naturally, 
that the onset of menstruation is significantly delayed. 

The shortened cycle again may be due either to the 
presence of progestogen as shown in a previous study 
(12) or else excessive estrogen in a sensitive woman 
may cause such profound ovarian inhibition that re- 
covery of the follicles is delayed so long that the 
estrogen falls below the threshold and bleeding is 
precipitated as described for cases 1, 3, 8, 9, 21 (table 
1). In the succeeding cycle it is possible that there 
may be once more a sudden production of estrogen 
but in this instance the inhibition is not sufficiently 
extensive to cause estrogen withdrawal bleeding but 
adequate partially to inhibit the ovaries and so lead 
to a slight or excessive prolongation of the cycle. In 
this fashion a short cycle may alternate with a long 
one. Examination of the endometrium in the shortened 
cycle may then show the absence of a progestational 
reaction but a progestational endometrium will be 
encountered most probably at the end of a delayed 
cycle. These experiments with estrogen in women 
afford valuable information concerning the nature of 
the mechanism which may lead to aberrations of the 
normal cycle. 

Estrogen and dysmenorrhea. Two women (cases 8, 
21) normally suffered from severe dysmenorrhea, but 
they reported that when they bled prematurely fol- 
lowing the estrogen treatment such bleeding was un 
attended by the violent pain which accompanies the 
normal periods. Since in these two instances the ex- 
perimentally induced bleeding was most likely of the 
estrogen withdrawal variety, it seems likely that the 
dysmenorrhea in these cases must be associated with 
some abnormality in the progestogen metabolism. 
While this observation does not in any way materially 
assist in solving this vexed problem it does at least 
indicate that temporary relief may be given to some 
women by the administration of estrogen in the first 
part of the cycle. To these women even this tempo 
rary relief may be most welcome. 

Inhibition of ovulation. Ball and Hartman (5) have 
shown that estrogen inhibits ovulation in the 
Macacus rhesus. It has been demonstrated that a 
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ingle injection of estrogen also postpones ovulation 
in the baboon (11). From the experiments reported 
above it is more than likely that estrogen also post- 
ones ovulation in a number of women especially in 
those in whom the cycle was significantly lengthened 
or shortened. That estrogen can inhibit ovulation is 
evident from the observations of Zondek (1) in the 
human female and from those of Gillman in the 
baboon in which the daily treatment with estrogen 
causes massive atresia of the follicles (11) and even 
atrophy of the ovary (1). When for some reason it is 
desirable to inhibit ovulation, there is no doubt that 
continuous treatment with adequate amounts of 
estrogen will most certainly achieve this purpose. 
Clinical assessment of the estrogen activity of the 
ovaries. Perhaps the most important contribution 
emerging from this investigation is that it is possible 
without complicated laboratory procedure to obtain 
some indication of the functional activity of the 
ovaries in respect to estrogen. Since the time it was 
first shown that disturbances in the estrogen metabo- 
lism may seriously impair the normal menstrual cycle 
tireless efforts have been made to discover some 
method whereby this metabolism of estrogen could 
be satisfactorily estimated in women with normal 
and abnormal cycles. To this end the numerous 
methods for estrogen assay have been introduced. 
Unfortunately however, the biological assays for 
estrogen are both tedious and costly, and do not 
readily allow of their use by clinicians who have no 
laboratory facilities. What is more important, ap- 
praisal of the results of such assays can hardly be 
possible without accepting the existence of estrogen- 
sensitive and estrogen-resistant types of women. 
Before such a biological test can be satisfactorily 
applied it follows that much more information must 
be made available concerning the range of variation 
of estrogen levels in so-called normal women. Other- 
wise a result may be obtained which may be regarded 
as normal for one woman but which is definitely ab- 
normal for another. 
The experiments in women recorded above indi 
cate definitely that some women are more sensitive 
to estrogen than others. There can be no doubt that 
there is a measurable difference of the estrogen sensi- 
tivity of cases 7 and g. A careful followup of these 
two women over the next 10 years may provide ex- 
tremely interesting information, as it may be possible 
that these two women may develop different kinds 
of endocrine disturbances, or one may continue to 
have normal cycles throughout her life and the other 
may later develop an abnormal cycle. It seems scarcely 
credible that such a discrepancy in the reactions to 
the same amount of exogenous estradiol represents 
the two extremes of normality. If a sufficiently large 
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number of women tested with estrogen in the manner 
indicated can be followed over a number of years and 
a correlation can be established between the degree 
of estrogen-sensitivity and the susceptibility or re- 
sistance to disease it may then become possible to 
prognosticate the tendency towards disease in socalled 
normal women. This aspect of gynecology has not 
yet received sufficient attention but it seems that this 
approach may yield fruitful results. 


SUMMARY AND CONCLUSIONS 


Estradiol benzoate administered as a single injection 
to women in the first part of the cycle causes signifi- 
cant alterations in the normal sequence of the men- 
strual rhythm. Depending on the amount of estradiol 
and on the sensitivity of each woman, estradiol led 
to marked shortening of the cycle which was reduced 
in length by 8 to 11 days; the cycle was greatly 
lengthened when menstruation was delayed for 16 
to 20 days, or, again, the cycle was lengthened by 3 to 
8 days. 

In one case intracyclic hemorrhage was produced 
with 1 mg. of estradiol such as occurs in some women 
after treatment with progesterone. 

The reactions of the human female to estradiol 
benzoate are in general similar to those of the baboon 
under similar experimental conditions, except that in 
the baboon it has not been possible to induce intra- 
cyclic hemorrhage as occurred in one woman; it is 
also much more difficult to produce a shortened cycle 
in baboons than in women. 

The alterations in the human menstrual rhythm 
after estradiol are regarded as being due to inter- 
ference with the normal ovarian rhythm, since in 
baboons, the administration of estradiol in a single 
injection causes massive atresia of all the large and 
medium sized Graafian follicles. Owing to the similar 
alterations in the cycle of the baboon and woman 
after estradiol, it is suggested that follicular atresia 
also occurs in woman. 

The greatly shortened and the greatly lengthened 
cycle in women are regarded as being almost similar 
reactions, except that in the former, after a period of 
ovarian inhibition the estrogen threshold is lowered 
to such an extent that bleeding supervenes, whereas 
in the latter the ovary recovers before the bleeding 
threshold is reached and an almost normal cycle 
follows the inhibited one. The slightly shortened 
cycle is evidence of partial ovarian inhibition pro- 
duced in the same way as in baboons. 

By using as an indicator the disturbance.in the 
length of the cycle, it is possible to calibrate the pro- 
duction of estrogen by the ovary against known 
quantities of exogenous estradiol. It is suggested 
that the much shortened or the much lengthened cycle 
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after estrogen treatment implies that there is total 
ovarian inhibition and therefore the amount of estro- 
gen formed by the ovaries is less than the equivalent 
of the exogenous estrogen. 

By grading the responses of women to the same 
and different amounts of estradiol it has been possible 
for the first time to present definite evidence for the 
existence in women of estrogen-sensitive and estro- 
gen-resistant types. This emphasizes once more that 
everv case must te assessed, and that it is impossible 
to generalize concerning types of grades of response. 

On the basis of the facts presented, it is shown 
that the postponement of menstruation induced by 
the repeated administration of estrogen commencing 
in the first part of the cycle is due to ovarian inhibi- 
tion and that bleeding will occur within 5 to 11 days 
after cessation of treatment. Such bleeding is regarded 
as of the estrogen withdrawal variety. The success 
which attends efforts to postpone menstruation is de- 
pendent on the quantity of estrogen used and this in 
turn is determined by the degree of estrogen-sensi- 
tivity of each woman. 

Estradiol benzoate used in the manner described 
can postpone ovulation. It has been shown that intra- 
cyclic bleeding may be produced by estrogen as well 
as progesterone. The causation of intracyclic hemor- 
rhage is briefly discussed. 

The problem of the shortened or the prolonged 
cycle is briefly reviewed and the causation of such 
cycles is examined in the light of the experimental 
data presented in this study on women. 

Attention is drawn to the technique now available 
for assessing the estrogen activity of the ovaries and 
it is suggested that it might be possible by careful 
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followup to discover whether the estrogen-resistant 
or estrogen-sensitive types are liable to specific 
gynecological pathologies. 


I wish to acknowledge my gratitude to those women who g9 
willingly collaborated in this investigation. My thanks are due to 
Professor R. A. Dart for his continued encouragement. 

This investigation was aided by a grant made by the National 
Research Grant Board (South Africa). 
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tional states and mental and physical efficiency of 
women fluctuate very considerably during the 
menstrual cycle. Ellis (1) has summarized in a mas- 
terly fashion the literature relating to this subject. 
The social implications of these collective observa- 
tions have not been sufficiently appreciated in regu- 
ating the activities of women in industry and in other 
potentially hazardous occupations. Frank (2) has 
drawn attention to the severe handicaps experienced 
by some women in the premenstruum. These may be- 
come sO grave as to necessitate drastic treatment by 
temporary or even permanent inactivition of the 
ovaries. Frank thought that these disturbances were 
associated with an overproduction of estrogen and its 
defective excretion. Later Israel (3) tentatively con- 
cluded that premenstrual tension was due to defec- 
tive luteinization or relative hyperestrogenemia and 
he therefore suggested the use of corpus luteum to 
alleviate this condition. 
In a recent paper it was shown that progesterone 
[ administered to women in the first part of the cycle 
, caused significant alterations in the menstrual rhythm, 
in the same manner as demonstrated in baboons (4, 
, 5). Apart from the disturbances in the cycle evoked 
during these human experiments, many of these 
women experienced a variety of subjective reactions 
simulating so closely those usually encountered be- 
fore menstruation and even in premenstrual tension 
that it seemed sufficiently important to merit record. 


[' HAS BEEN KNOWN for many years that emo- 


OBSERVATIONS 


The subjective reactions experienced by the 
women who formed the subjects of this experiment 
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{Premenstrual Tension} 


are given in the following short protocols. In table 1 
details of the day of the cycle on which the proges- 
terone was administered together with the number of 
injections, the total amount of progesterone and the 
effect on the length of the cycle, are briefly summar- 
ized. 

Cases 1 and 2. These two women experienced no notice- 
able reactions except that one of them complained of a 


Taste 1. ErrecT OF PROGESTERONE ON THE LENGTH OF THE 
HUMAN MENSTRUAL CYCLE 


Day of cycle Length of Length of 
injection(s) normal _| experimental 
given | cycle cycle 

mg. days days 

I 8 10 | 26 26 
2 8 10 26 32 
3 8 15 29 29 
4 8, 10 15 29 29 
| 8 | 20 25 13! 
6 8 20 31 42 
” 8, 11 20 31 46 
8 8, 12 20 29 29 
9 7 10 20 30 13 
10 , 10 20 30 25 
Il Q734,.13 30 28 17 
12 8, 10, 12 30 25 15! 
13 8, 10, 12 30 | 30 15 
14 8, 10, 12 30 28 16 


1 Intracyclic bleeding. 


slight ‘menstrual pain,’ which came on 24 hours after the 
injection and passed off within a few hours. 


Case 3. On the 10th day of the cycle, i.e., 2 days after 
the injection, she complained of a severe headache and felt 
very tired. On the 11th day she suffered severe colicky 
pain low down in the abdomen at which time thick white 
mucus appeared and lasted for a whole day. Next day 
severe abdominal pain lasting for 12 hours recurred. 
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Thereafter the patient felt very well and did not have any 
other symptoms even at the onset of her period. 


Case 4. Twenty-four hours after the first injection this 
subject developed an uncomfortable feeling of dryness in 
the nose similar in many respects to the sensations herald- 
ing the common cold. At the same time a severe deep- 
seated headache developed. On the day of the second 
injection the patient felt severe pains low down in the 
abdomen and especially over the sacrum. On the 14th day 
a thick mucus discharge appeared; this was the first dis- 
charge that the patient had ever experienced. 


Case 5. On the 10th day this patient experienced an 
interesting group of reactions. These were severe head- 
ache, running eyes and nose. The woman said she had 
developed a cold without any soreness of the upper respira- 
tory passages or the general malaise which is usually asso- 
ciated with that condition. There were violent abdominal 
pains on the 1oth day and these passed off completely a 
day later. Although she bled twice in the same month 
(table 1) the second bleeding which occurred near the 
normal expected time was unattended by the symptoms 
experienced after the administration of progesterone. 


Case 6. This individual experienced the worst sensa- 
tions recorded in this series of experiments. A day after 
the injection she suffered an attack of faintness associated 
with a cold sweat, marked dizziness and a feeling of *black- 
ness’ in front of the eyes. She became extremely nauseated 
and her head ached severely. This ache she described as a 
feeling as if her ‘head were gripped in a vice’ and it was 
relieved only after she fainted. On the 1oth day of the 
cycle her nose became dry and she nearly ‘sneezed her 
head off.’ The running nose continued for 2 days but there 
was no pain. Four days after the injection, although the 
nose was still secreting freely, she no longer. felt any lassi- 
tude and her general condition improved rapidly. Al- 
though her menstrual bleeding was delayed (table 1) she 
felt no discomfort. 


Case 7. This patient experienced nothing abnormal 
until a day after the second injection when she noticed a 
thick whitish discharge which lasted for one day. 


Cases 8, 9, 10. These women said that they felt nothing 
unusual after the injection. 


Case 11. The patient developed a very irritable throat 
on the day of the second injection. She felt ‘under the 
weather’ and was extremely irritable, so much so that 
when teased in the office she threw a pot of ink at her 
provocateur, a thing she had never done before. During 
this and the subsequent two days she felt very depressed, 
very unhappy and had several long spells of weeping. Such 
depression had never been experienced before and she 
remarked that it was strange as she was perfectly happy 
and there did not seem to be any exciting cause. On the 
day of the third injection she developed severe backache 
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which passed off when the experimentally induced bleed. 
ing set in. 


Cases 12, 13, 14. These patients had nothing of note to 
report. 


DISCUSSION 


It is generally accepted that a large number of 
women experience a varying degree of physical 
and/or mental incapacity either at or some days pre- 
ceding the onset of menstruation. Such women as a 
rule are not sufficiently incapacitated to seek medical 
advice nor apparently are their daily adjustments of 
such a complex nature as to precipitate an obvious 
physical or mental crisis. There are some women 
moreover who apparently can easily function in an 
ordinary environment but, when called upon to make 
a rapid or a spontaneous adjustment during the pre- 
menstruum, break down temporarily, sometimes with 
serious consequences to themselves and even to 
others. 

Whitehead (6) drew attention to a number of 
serious and fatal accidents among women pilots and 
later information revealed that many of these acci- 
dents occurred at the time when these women were 
menstruating. Whitehead is of the opinion that there 
can be no doubt of the relationship between the emo 
tional states and the mentrual cycle. McCance, Luf 
and Widowson (7) affirmed from their careful exam 
ination of a number of women over a period of 6 
months that many physical and mental symptoms are 
obviously and, in some cases, unexpectedly rhythmi- 
cal; other phenomena show comparatively little pe- 
riodic variation, whereas many of their results were 
inexplicable. The symptom-complex described by 
Frank and called premenstrual tension manifests it 
self 7 to 10 days before the onset of menstruation in 
the form of marked physical unrest, great irritability 
and a desire to find relief by foolish and ill-considered 
actions. The existence of this clinical condition was 
later confirmed by Israel. 

_ The etiology of the physical and mental disturb | 
ances immediately preceding menstruation is not | 
definitely known. Frank was the first to suggest 2° 
hormonal pathogenesis for premenstrual tension. In 
‘labile’ women the excretion of estrogen does not 
proceed in a normal manner, and in the premenstruum 
the concentration of the female sex hormone affects 
the sympathetic and the cardiovascular systems to 
the extent expressed by the symptoms. On the first 
day of menstruation Israel (3) curetted 3 of 4 women 
suffering from premenstrual tension. He found two 
to be bleeding from an interval and one from a hyper’ 
plastic endometrium. In his opinion this seemed to 
indicate that cyclical bleeding was taking place from 
an endometrium lacking the secretory influence of the 
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corpus luteum and therefore either ovulation had 
failed to take place or else there was a quantitative 
disproportion in the production of the ovarian estro- 
gen and progestogen. Israel felt in consequence of the 
histological examination of the endometria in his 3 
cases, that premenstrual tension was most probably 
due to defective corpus luteum activity and that it 
was plausible to treat such cases with progesterone. 

In the experiments recorded above it was seen 
that in one woman (case 11) the administration of 30 
mg. of progesterone in the first part of the cycle pro- 
duced a profound mental effect, almost simulating the 
picture of premenstrual tension, even to the extent of 
being dramatically relieved when the uterine bleed- 
ing appeared, although in this instance it was precipi- 
tated prematurely on the 17th day of the cycle (table 
1, case 11). Israel's suggestion that premenstrual 
tension might be due to defective corpus luteum ac- 
tivity receives support from the reactions of case 11 
here reported, but it is hardly likely that it is due toa 
deficiency. That it is plausible to treat cases of pre- 
menstrual tension with progesterone scarcely seems 
logical, nor is this remark supported by Israel's results 
in 10 cases, as the administration of corpus luteum 
cured one and temporarily relieved six; four of the six 
and two additional patients were subsequently cured 
by low dose irradiation to the pituitary gland and 
the ovaries; one malnourished patient was benefited 
by a gain in weight aided by insulin therapy. This 
does not seem to be an impressive basis for inspiring 
the continued use of progesterone in alleviating pre- 
menstrual tension. 

Apart from the severe mental effect induced in 
case II, progesterone was responsible for a variety of 
other symptoms in this and other cases. These and 
their incidence are shown in table 2. 

On analyzing the symptoms (table 2) it is note- 
worthy that the nose should have been so frequently 
implicated. This coincidence can hardly be regarded 
as cogent evidence for the existence of a naso-genital 
relationship but the possibility cannot be entirely 
disregarded. On the other hand such reactions 
may be caused quite easily by a disturbance in the 
vasomotor mechanism. Of those who complained 
of headache one patient in particular was of special 
interest. In this instance (case 6) the description 
of the headache was so unmistakable as to leave 
little doubt that the pituitary had been affected. 

The low abdominal pain, backache, irritability, 
fainting attacks and vertigo are symptoms which 
cannot escape emphasis especially as the women were 
certain that these reactions were never previously 
experienced in the first part of the cycle. Even before 
the onset of the normal menstruation those women 
who complained of those symptoms stated very defi- 
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nitely that the reactions were never so severe as 
those induced experimentally The fainting attack 
was the first ever experienced by case 6. 

On comparing these symptoms with those com- 
monly appearing in the premenstruum, it is at once 
apparent that they are strikingly similar. Both ap- 
parently are probably disturbances of the vasomotor 
mechanism and of the vegetative nervous system. In 
the experimental subjects the onset of these symp- 


TABLE 2, SYMPTOMS EXCITED IN WOMEN TREATED WITH PROGESTER- 
ONE IN THE FIRST PART OF THE CYCLE! 


Frequency 


Rhinorrhoea 

Low abdominal pain 
Heacache 

Malaise 

Profuse cervical discharge 
Irritation of the throat 
Backache 

Irritability and depression 
Fainting attack 

Vertigo 


1 Seven women experienced no reactions at all even though in 
some cases the cycle was profoundly disturbed. 


toms within a day or two after the administration of 
the progesterone and their sudden disappearance at a 
time when this hormone has been metabolized affords 
undeniable evidence that progesterone in sufficient 
concentration is the exciting cause. Since the men 

strual molimina usually disappears with the onset of ~ 
menstruation or soon after it is suggestive of the pos- 
sible réle of progesterone in their production. Ob- 
viously progesterone alone is not the only factor as 7 
of the 14 women were unaffected. 

Frank felt that in premenstrual tension not only 
was a particular disturbance in the secretion of the 
ovarian hormones necessary, but also that this must 
take place ina ‘labile’ woman. Although ‘labile’ is not 
a happy term it nevertheless implies that there are 
women who are much more easily upset by slight 
deviations from normal activity of the ovaries than 
others. This is clearly demonstrated in the above 
experiments with progesterone and experiments of a 
similar nature with estradiol benzoate (8) go to prove 
the same point. It follows that the symptomatic re- 
sponses to progesterone will depend on the degree of 
sensitiveness of the nervous system of each woman to 
this hormone. Some women will be profoundly af- 
fected by a relatively small dose, whereas others even 
after very large doses feel no ill effects. 

This variation in the susceptibility of the nervous 
system to hormones in supposedly normal women is 
obviously important, but the knowledge is somewhat 
lessened in the absence of sufficiently reliable tech- 
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nics for assessing this stability in each woman. The 
assay of the ovarian hormones or their derivations in 
blood and urine is obviously an important step in that 
direction, but quantitative assays (at present a labo- 
rious process) so far alone have not proved to be as 
valuable as anticipated since there are a host of un- 
known problems in connection with the metabolism 
of the hormones and the state of the nervous system 
which do not allow of a satisfactory interpretation of 
the findings. In the meantime it seems that the judi- 
cious and controlled administration of hormones in 
one or other part of the cycle together with a careful 
follow-up of the reactions elicited may afford some 
indication, crude as it may be, of the degree of sensi- 
tiveness of the nervous system. For example, if we 
examine the effects of 30 mg. of progesterone (cases 11, 
12, 13, 14, table 1) we see that the subjective reactions 
in case II were very severe, whereas in the others 
they were not sufficiently marked to merit any atten- 
tion. Although case 11 in ordinary circumstances can 
be regarded as normal it is quite obvious that if here 
endocrine balance should become disturbed by an 
abnormal production of progestogen she might be 
destined to suffer from premenstrual tension. Such a 
woman employed in a dangerous occupation (pilot, 
industrial worker) under certain circumstances out- 
side her control, may become a menace to herself and 
even to others. 

It is evident, moreover, that a disturbed menstrual 
cycle is not necessarily attended by symptomatic re- 
actions, as in cases II, 12, 13, 14 the menstrual cycles 
were altered in more or less the same fashion and yet 
case 11 was the only one to experience severe reac- 
tions; the others were completely unresponsive. 
Again, the severity of the symptoms or even their 
presence is not dependent on the amount of progester- 
one since 30 mg. progesterone excited no reactions in 
case 12, 13, 14, whereas 15 mg. was able to incapaci- 
tate a woman by causing a severe headache and violent 
abdominal pains (case 4). Just as it was shown in a 
previous investigation that women vary considerably 
in their ability to prevent progesterone from upset- 
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ting their menstrual rhythm (5), so too, it transpires, 
that women vary considerably in the way they react 
subjectively to the same hormone. There is thus a 
considerable fluctuation both in the stability of the 
endocrine balance and in the sensitiveness of the veg. 
etative nervous system of different women although 
it may be constant in each woman. A thorough ap- 
preciation of this variability is of the utmost impor- 
tance, for on this depends, not only the manner in 
which we treat aberrations of the menstrual cycle, 
but also, the extent to which we shall be able to prog. 
nosticate the tendency towards disease of so-called 
normal women. 


SUMMARY 


By using progesterone it has been possible in the 
first part of the cycle to produce in one woman a con- 
dition simulating premenstrual tension and in others 
reactions similar to those encountered in the pre- 
menstruum. 

The subjective reactions elicited are not necessar- 
ily associated with disturbances of the menstrual 
rhythm and vice versa. 

Not all women are affected in the same way by 
progesterone, nor is the extent of the reaction de- 
pendent on dosage. 

The appreciation of the existence of individual 
sensitivity to hormones is of the utmost importance 
in determining treatment of menstrual disturbances 
and in the prognostication of the tendency towards 
disease in so-called normal women. 


I wish to record my thanks to Professor Raymond A. Dart for 
his advice and encouragement. 
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Menstrual Cycle 


{Menstrual Cycle and Allergy} 


0.C. HANsEN-Pruss, M.D. AND 
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struation influences the state of hypersensi- 

tiveness. The effect of the reproductive 
function on the skin is illustrated by the pigmentation 
and growth of hair which occur during puberty and 
pregnancy. Furthermore, a number of cutaneous 
anomalies and changes are thought to be associated 
with the menstrual cycle (1, 2). Herpetic lesions are 
so common during menstruation (3) that a special 
form of this eruption is recognized as herpes men- 
strualis. It has been suggested that allergy plays a 
role in this types of herpes (4). Acne is frequently ob- 
served in girls at puberty and is accentuated during 
menstruation. Unusual sensitivity to light on the 
frst and, at times, on the second day of menstruation 
has also been described. 

In regard to allergic phenomena, urticaria, angio- 
neurotic oedema and various forms of diffuse or cir- 
cumscribed erythemas have been reported as occur- 
ring only during menstruation and pregnancy. It has 
also been suggested (5) that most instances of tuber- 
culin allergy in females coincide with some phase of 
active ovarian function. 

The problems of allergy and immunity are closely 
related. In recent years there have been a number of 
investigations of the relationship of menstruation and 
the estrogenic cycle to natural and acquired resist- 
ance. It has been shown experimentally that certain 
sex hormones can change the tissues and thereby alter 
their resistance to infection (6). The estrogenic hor- 
mone slows up and reduces the spread of India ink in 
the skin of rabbits, and increases their resistance to 
vaccinia (7); the same obtains as the result of pseudo- 
pregnancy (8, 9). It is believed (10) that a rise of the 
estrogenic hormone level in the blood is accompanied 
by stimulation of antibody-forming cells. However, it 
has been pointed out that the apparent increased re- 
sistance to infection during menstruation may well be 
due to changes in the physical properties of the se- 
Tum (11); it is not necessarily an index of systemic re- 
sistance to infection. 

Otservations in regard to skin reactivity during 
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menstruation are somewhat vague. It has been men- 
tioned that there is an increase in susceptibility of the 
skin to local virus and bacterial infection. Some inves- 
tigators state that the autonomic tone of the cutaneus 
capillaries is changed during the premenstrual and 
early menstrual period (12), and renders such capil- 
laries more permeable (13). 

The impression that “A state of hypersensitive- 
ness is frequently observed in the premenstrual period 
and the early days of menstruation” (14) is based on 
clinical assumptions rather than on concrete evidence. 
For this reason, we undertook the following studies. 


METHODS 


Thirty women with a ‘normal’ menstrual history 
and who were apparently healthy were selected. Of 
this group, 10 gave a personal or family history of al- 
lergy, 20 were non-allergic. They were skin tested to 
10 allergens of proven potency, and to 2 control solu- 
tions (saline and beef broth). The allergens were ex- 
tracts of short ragweed, silk, dust, cottonseed, wheat, 
monilia, hormodendrum, streptococcus allergen; (ery- 
sipelas strain) and staphylococcus toxoid. The ex- 
tracts were prepared by the Coca method. The test 
dose was 0.1 cc. or less and the injections were given 
intradermally. The concentration of the various test 
solutions was 10 times: (for fungi, 100 times) the 
strength of that used routinely in our clinic. The re- 
actions were read at the end of 20 minutes and again 
at the end of 24 hours. Since the delayed reactions 
were inconstant and insignificant, they are not con- 
sidered in this study. 

The skin tests were made 10 days before the ex- 
pected onset of menstruation, and 4 days and one day 
before; then again on the last day of menstruation, 4 
days and 10 days later. Most of our subjects received 
a complete set of skin tests through two or more cy- 
cles, and in all 320 tests were made. At the same time 
the following accessory determinations were carried 
out: R.B.C. counts, hemoglobin content, W.B.C. 
counts, differential white count, sedimentation rate 
and Weltmann test (16). As was expected (15) the 
Weltmann coagulation band remained constant except 
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in one individual who developed an acute infection. 
In accordance with previous observers (17, 18) we 
were unable to demonstrate any significant change in 
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Time of Cycle with Reference to Menstruation 


the total counts or the pattern of the curves of red Patient Days before se oa after end 
cells and white cells during menstruation; particu- 1 
larly was there no change in the eosinophile count. 
The sedimentation rate did not vary with any sig- c. Reaction to Silk Extract 
nificant constancy. 
The tested subjects were divided into the allergic R~ J. 39 
group and the nonallergic group; their ages ranged CN. (1) 10.5 14.3 5.2 9.8 9.6 13.1 
from 20 to 35 years. Results were considered only if (2) 13.5 14-3 | 16.7 15.7 | 13.9 16.5 
Il the test de at th tive and specified 
all the tests were made at the respective and specifie (2) 6.7 3.2 6.6 8.9 2.9 «89 
time intervals. The reactions were accurately meas- 
ured with a planimeter and recorded in square centi- Aves 
meter. d. Reaction to Wheat Extract 
ANALYSIS OF DATA 
. McC. J. 15.5 2.6 3.2 7.3 9-1 7.6 
Allergic Group LS. (1) 4% 63 
The results in this group are given in tables 1 and 2. (2) 3-4 2.9 2.8 5.7 3-4 3-4 
Cutaneous reaction to ragweed pollen extract. Six in- 
dividual ber died. It j ai McR. M 14.0 10.1 11.8 11.0 Q.2 12.4 
ividuals were comp ete y studied. It isseenintable CN. (1) 10.6 5.5 3-9 12.4 | 18.3 6.9 
1, a, that the highest ‘spread average’ occurred on the MN (2) 8.9 13.2 | 11.5 14.9 14-3 oa 
last wig of menstruation, with another rise in the mid MS i a4 in 13.6 
period. 
Reactions to dust extract. This comprised a group of Aver 8.8 6.4 | 6.8 8.6 | 7.6 7.4 
women (table 1, b). Again the gr 
7 women ( » b). Aga lysate — e. Reaction to Staphylococcus Toxoid 
spread was observed on the last day of menstruation. 
This held true in all except in one patient in whom = McC. J. os hs 3.2 13.0 9-7 6.1 
the greatest reaction occurred one day before the one = C-N. 10.5 4.0 3-9 5.0 6.2 4.6 
TaBLe 1. REACTIONS OF ALLERGIC SUBJECTS TO ALLERGENS AT 7-9 4-9 
SPECIFIC INTERVALS IN THE MENSTRUAL CYCLE “3 40 
alues are area of wheal, in sq. cm., after 20 minutes McR. M. 23.6 5.4 as. aa a 1 
10,3. 8.7 6.3 8.5 8.8 
Time of Cycle with Reference to Menstruation MSS. 6.7 8.9 12.2 14.9 8.9 7.1 
Patient Days before | Catamenia Days after end Aver 8.4 4.7 5-407-5 5.2 6.4 
catamenia last of catamenia 
10 4 day 4 10 f. Reaction to Streptococcus Allergen 
a. Reaction to Ragweed Pollen Extract MC. J. 7.7 5-4 esa" “1250 4-3 10.5 
LS. 13.2 23.2 | 1.8 12.6 10.9 13.8 McR. M. 9-9 7.9 5.3 8.0 6.9 7.8 
D.R. 11.2 $36 5.3 12.6 5-3 9.5 R.R. (1) 1.0 0.8 3.6 
McR. M. 9.8 13.6 | 8.5 10.4 17.4 18.7 (2) 4.9 I.1 3-1 5.7 1.9 2.0 
MSS. 30:9 13.3. | “98.0 14.2 17.5 7.9 12.0 13.7 14.8 5.3 
Aver. 10.9 7.0 | 6.2 14.9 Aver | 5.8 4.9 7.0 7.5 3.7 
b. Reaction to Dust Extract < g. Reaction to Monilia Extract 
MC. J 8.3 11.7 | 7.2 12.6 10.6 9.8 McC. J 4.2. 6.0 9.3 
L.S. (1) | 14.7 11.5 LS. 6.6 12.0 6.3 8.9 3.7 12.9 
(2) 14.8 1.9 10.5 14.8 1.4: 73.8 M.S. 6.6 9.9 11.7. 7.8 
.R. 10.9 13.1 | «4.5 2.9 4.3 4.8 1.4. 30 
McR. M. 12.3 6.5 | 7.% 9.3 McR. M. 12.9 10.1 6.3: 4.5 
C.N. 2.1 0.8 O78 1.9 C.N. 7.8 4.3 3-9 8.2 1.3... Ga 
M.S. | 8.7 8.1 | 12.5 6.5 7.6 R.R. 3.4 2:9 1.6 
Aver. | 10.3 6.3 | 9-7 10.0 5.0 7.9 Aver 6it G4 5.6 8.2 4% Sa 
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Tale 2. SUMMARY OF AVERAGES (IN SQ. CM.) OF REACTIONS OF 
ALLERGIC SUBJECTS TO ALLERGENS 


| Time of Cycle with Reference to Menstruation 

Allergen Days before | Catamenia | Days after end 
catamenia last of catamenia 
Io 4 day 4 10 

Dust 10.3 7.0 9.7 10.0 
Monilia 6.1 6.3 5.6 8.2 
Ragweed 10.9 8.0 6.2 14.9 ty 
Silk 9.0 6.4 rh OF 7.6 9.8 
Staph. toxoid 8.4. 4:0 9.9 6.4 
Strept. allergen 7.0 7.5 5.1 
Wheat 8.8 4.7 6.8 8.6 
Aver. 8.4. 6.9 6.9 8.9 5.9 8.0 


Reactions to silk extract. The results in 6 individ- 
uals are recorded in table 1, c for this group. The great- 
est reactions occurred on the last day of menstruation. 
The fact that in two individuals the reactions in the 
premenstrual period were quite marked makes the 
variation in the average less striking. 

Reactions to wheat extract. Nine women were stud: 
ied in this group data for which are given in table 1, 
d. Again the greatest reactions were observed in all 
but two individuals during the last day of menstrua- 
tion. In one (C.N.) the variation in the size of reaction 
of the test made on the last premenstrual day as com- 
pared with the reaction obtained on the last men- 
strual day, exceeded 8 sq. cm. 

Reactions to staphylococcus toxoid. This comprised 
a group of 10 women (table 1, e). The greatest reac- 
tions were obtained in the mid-period and on the last 
day of menstruation, except in two patients who gave 
the largest reaction on the last premenstrual day. 
Reactions to streptococcus allergen (erysipelas 
strain). This group comprised 8 women (table 1, f). In 
this group the average rise of the reaction was great- 
est on the last day of menstruation, but varied only 
in less than 14 sq. cm. from that obtained on the last 
premenstrual day. Furthermore, the average size of 
the reaction in the mid-period was decidely less than 
would be expected. 

Reactions to monilia extract. Seven women were 
tested in this group, data for which are in table 1, g. 
It can be seen that the reactions to monilia extract 
were greatest on the last day of menstruation with a 
secondary accentuation in the mid-period. This was 
aconstant finding in all individuals of this group. 
Summary of results in allergic subjects. The data in 
table 2 exemplify that the greatest reaction was ob- 
tained on the last day of the menstruaii. with a defi- 
nite rise in the mid-period. The smallest reaction oc- 
curred on the fourth premenstrual day. 


Now-allergic Group 
A larger number of women were included in this 
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classification, data for which are given in tables 3.and 4. 

Reactions to ragweed pollen extract. Only 6 of 20 
women gave a positive reaction on one or more occa- 
sion (table 3, a). It can be seen that the reactions as a 
whole were relatively slight. Again the maximum re- 
actions were noted on the last menstrual day, the 
smallest average reaction on the last premenstrual 
day. 

Reactions to dust extract. This group comprised 10 
women (table 3, b). The results were quite similar to 
those obtained with ragweed. The reactions tended 
to be greater than with this pollen. 


TABLE 3. REACTIONS OF NON-ALLERGIC SUBJECTS TO ALLERGENS AT 
SPECIFIC INTERVALS IN THE MENSTRUAL CYCLE 


Values are area of wheal, in sq. cm., after 20 minutes 


Time of Cycle with Reference to Menstruation 


Patient Days before Catamenia | Days after 
| catamenia ‘last |  catamenia 
| 10 4 Ge. | 10 
a. Reaction to sinha Pollen Extract 
S.D ° ho 0.8 
ELD. 2:6 2.0 | 4:9 
| 
b. Reaction to Dust Extract 
2.6 43 | 1.8 3.2 
P.E. 4.6 4:8 40 
H.D. | 5-7 4.8 
D.D.* | 6.7 7.6 13:9 29.1 
MLL. Gt Pa 8.8 9.7 9.3 9.8 
N.M. 1.8 0.9 Ey. 2.6 
Aver. | 4.8 4:9 
c. Reaction to Silk Extract 
D.D. | 16.6 12.8 15.9 18.7 | 15.6 11.7 
H.D. | 7-8 9.8 | 8.2 19.4 | 14:0". 6.6 
| 
Aver. 12:0) | 12.0 19.5 | 13.3 836 
d. Reaction to Wheat Extract 
D.D. 18:6 ‘gut | 10.8 10.3 | 12%0 14.3 
MLL. | 9:3 | OF 
C.N. | 12.3 19.6 | 173 22.6 14.0 18.6 
P.M | 5.2 3:2 
H.D. | 7.8 10.9 | 7.6 11.6 7.5 6.8 
S.D. 2.0 0.9 1.6 1.8 
P.E. 9:4 4.3 4.6 4:6 
Aver. | 7-7 7-4 | 6.8 9.6 6.7 7.8 
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TasLe 3—Continued 

| Time of Cycle with Reference to Menstruation 

Patient | Days before Catamenia Days after 
catamenia last catamenia 

10 4 day 4 10 

e. Reaction to Staphylococcus Toxoid 
B. El. 4.4. 3.5 7.3 
B.R. 5-6 8.3 | 2.4 6.1 
B. Ev. 9.0 7.2 5,9. $549 3.8 7.0 
MLL. 6.9 2.3 ia - 6.4 
N.M. 7.9 6.6 5.0 8.4 a3 Gea 
C.N. 6.1 5.7 16.3 6:3 
B.S. 16.7 2.3 4.2 10.7 
M.P. 4.7 7.0 6.9 9.0 
K. Mrs. 8.1 10.2 6.4 8.0 6.3 6.9 
J.G. 3.8 4-7 4.9 
W.E. 7.0 6.1 4.3. 
B.M. 9.7 4:3: 3:6 
S.D. 9.0 6.0 
P.E. 9.6 7.0 2.7 9.8 44 
Aver. 6:3 44 Co 
f. Reaction to Streptococcus Allergen 
D.D. | .4.6 0.6 1.8 
B. El. | 2.2 8.2 
B.R. 2.5 4-7 6.4 
B. Ev. 3.9 1.8 G6 18-25 
PE. 9.6 9.1 5.6 13.6 10.6 11.2 
MLL. 1.8 0.9 1.6 2.8 1.5 0.8 
K. 3.4 7.6 6:2 £2 
J.G. | 3.0 1.8 1.2 4.6 2 S29 
H.D. 28. 2.6 3.0 
W.E. 3:9: $53 6.4 
S.D. Gx: 2.0 9.6 
Aver. | 2.8 7.3 
g. Reaction to Monilia Extract 

B. El. 1.8 7.6 3:6 
B.R. 12.3 0.9 14 
MLL. | 6.q° 2.9 
C.N. Sig 2.8). 3.2 
M.P. | 7.9 4.2 4:9 §.2 4:5 §.0 
K. 8.0 9.3 5.0 8.7 4a Fei 
H.D. 4.8 9.6 6.2° 14.4 10.0 .2:§ 
S.D. 1:6. 2:6 
4.9 4-7. 8.7 i636 
Aver. 5.6 §.0 3.8 6.9 


1 F.H. positive for allergy? 


Reactions to silk extract. Only 3 women were in- 
cluded in this group data for which are given in table 
3, c. The reactions, it will be noted, were all quite 
large. The largest reaction occurred on the last day of 
menstruation. 
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Reactions to wheat extract. Eight women were 
tested in this group (table 3, d). Again the largest re. 
action was obtained on the last menstrual day, Ip 
three instances, the reaction on the fourth day before 
menstruation exceeded that in the mid-menstrual pe. 
riod. 

Reactions to staphylococcus toxoid. This group com- 
prised 18 women (table 3, e). Despite individual 
variations, the average size of the reactions was de- 
cidedly greater on the last day of menstruation. In 
some instances it was four times the size of that ob- 
tained on the fourth day before menstruation or on 
the last premenstrual day. 

Reactions to streptococcus allergens (erysipelas 
strain). This is a group of 13 women in whom at least 
one full series of tests could be completed (table 3, f), 
In this group of non-allergic women the reactions to 
this test substance were decidedly larger on the last 
day of menstruation, as compared to the relatively 
slight average reaction on the last premenstrual day, 

Reactions to monilia extract. Fourteen women were 
studied in this group. 

Table 3,g shows that the largest reactions occurred 
on the last menstrual day, but the variation is not 
very striking. 

Summary of results in non-allergic subjects. When 
the reactions obtained in all patients are grouped as in 
table 4 the average size of reaction is again largest on 
the last day of menstruation. It is smallest on the last 
premenstrual day. There is an increase in the size of 
the reaction in the mid-period of the cycle. 


DISCUSSION 


An analysis of these tables shows that the largest 
average reaction occurred, as a rule, on the last day of 
menstruation. The smallest reaction was observed on 
the last premenstrual day. The next largest reactions 
were found in the mid-period of the menstrual cycle. 
If the averages are plotted in the form of a curve, the 
tracings in figure 1 are obtained. It will be seen that 
the variations in the size of the reaction, and particu 


larly the increase of the reaction on the last menstrual * 


day, were particularly striking when ragweed pollen 


TABLE 4. SUMMARY OF AVERAGES (IN SQ. CM.) OF REACTIONS OF 
NON-ALLERGIC SUBJECTS TO ALLERGENS 


Time in Cycle with Reference to Menstruation 

Allergen Days before Catamenia | Days after end 
catamenia f last of catamenia 

10 4 day 4 

Monilia 5.6 5.0 3:8 5.1 
Ragweed aa get 1.9 
Silk 12.0 11.3 12.0 19.5 13.3 8.6 
Staph. toxoid 6.4: 4-2 7.2 4.9 55 
Strept. allergen) 3.6 3.5 2.8 7.3 3.0 
Wheat 7.7 7-4 6.8 9.6 6.7 7.8 
Aver. 6.0 5.6 5-4 


AVERAGES (CM)* 


AVERAGES (CM)* 


mM)? 


AVERAGES ¢ 
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extract was used. Furthermore, the mid-period level DAYS 
of reaction for all three inhalants in the allergic group 
of subjects was more or less the same. vg_| NON- ALLERGIC suBJECTS 
The reactions to bacterial products (extracts) are. 
plotted in figure 2. In this group the average size of § 
the reactions to the various allergens at the mid’ |, _ 
period level varied considerably. The largest reac 9 
tions were seen on the last menstrual day. The three & __—-© MONILIA 
allergens produced a largest average reaction of almost < 57 or om 
the same size. There seemed to be no significant dif- ee 
10 4 ' Lo 4 Te) 
4. ESPONSE OF NON-ALLERGIC SUBJECTS 
DURING MENSTRUAL CYCLE. 
DAYS 
10 4 | LD 4 10 
104 > LASILK 
Ne AVERAGES OF ALL REACTIONS 
4 
WW 
ALLERGIC SUBJECTS 
0 
Fig. 1. ALLERGIC RESPONSE DURING THE MENSTRUAL CYCLE. z = / ea 
DAYS 
4 
~ NON - ALLERGIC 
10 4 | LD 4 10 SUBJECTS 
ALLERGIC SUBJECTS 
7 Fig. 5. RespONsz OF WOMEN TO ALLERGENS 
5 DURING THE MENSTRUAL CYCLE, 
w '0- sili ference in the size of reactions during the immediate 
premenstrual and postmenstrual periods. 
4 In the group of non-allergic subjects, the reactions 
inhalants showed relatively little variation in their 
oe average size, with the exception of the reactions to 
—> . . . . . . 
0 silk (fig. 3). The group of individuals tested to silk is 
rather small, but in all of them by far the greatest re- 
Fig. 2. ALLERGIC RESPONSE DURING MENSTRUAL CYCLE. action occurred on the last day of menstruation. It is, 
DAYS of course, not surprising that the reactions to inhal- 
10 4 10 thi ingioni 
A ee Os ants in this group were relatively insignificant despite 
the proven strength of the test solutions. f 
When the size of the average reactions to bacterial 
oe extract is compared, one is again impressed by the 
> constancy with which largest reactions occurred on 
a the last menstrual day. The smallest reactions were 
wid seen on the last premenstrual day. In the mid-period 
o the reactions were definitely larger than in the im- 
c mediate postmenstrual and premenstrual periods. 
z 54 Pe: The average size of the reactions, regardless of the 
ym test substance used, was greatest on the last day of 
menstruation. The differences were more striking in 
sik the allergic than in the nonallergic group, and the 
NON-ALLERGIC SUBJECTS —— size reaction was larger in the allergic indi- 
viduals. 


Fig. 3. RespONSE OF NON-ALLERGIC SUBJECTS 
DURING MENSTRUAL CYCLE. 


These studies do not prove or disprove the exist- 
ence of a greater state of hypersensitiveness during 
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the premenstrual or early menstrual period. They 
demonstrate that the skin of women, and particularly 
allergic women is most reactive during the last day of 
menstruation and the least reactive in the period im- 
mediately preceding menstruation. It has been re- 
ported (5) that the same is true of the reaction to 
tuberculin in women. In contrast with a frequently 
repeated assumption, the reactivity of the skin of 
women is least in the late premenstrual phase. It has 
also been generally assumed that the high tide of cir- 
culating estrogenic hormones induces a greater re- 
activity of the woman’s skin. The results of our tests 
do not bear this out. On the contrary, the largest re- 
actions were obtained on the last day of menstruation, 
during the end-period of estrogenic deprivation (19). 
The next largest reactions occurred in the mid-period 
which corresponds to the time of ovulation. 

It is possible that the degree of hydremia and de- 
hydration play an important réle in determining the 
size of the skin reaction during the menstrual cycle. 
As has been shown (21) when the area of spread of a 
virus in the skin is greater, more cells will come into 
contact with the virus and hence the greater will be 
the chance for the appearance of a lesion. It is possible 
that in woinen the antigen comes into contact with a 
greater amount of antibody on the last day of men- 
struation because of a state of relative dehydration. 
Reversely, the smaller reactions may well be due toa 
relative hydremia in the premenstrual period. 

As stated before, these observations do not clarify 
the relationship of the menstrual cycle to hypersensi- 
tiveness. Studies are now in progress, using passive 
transfer tests, which we hope will throw some light 
on this problem. It can be assumed, however, that a 
low estrogenic titer invites a larger spread of test 
allergens in the skin of women. The converse is not 
necessarily true. We are well aware that endocri- 
nologists may raise the question that our subjects did 
not necessarily have a normal menstrual cycle. It can 
only be assumed, since our tested women were all 
apparently healthy and normal technicians and 
nurses. 

It has already been mentioned that in our cases 
there was no significant variation in the red cell or the 
hemoglobin count during the menstrual cycle. This is 
in agreement with previous observations. Repeated 
platelet counts were not made, but fresh blood prep- 
arations stained separately with brilliant cresyl blue 
were examined frequently when the skin tests were 
made. A significant variation in the platelet count, 
such as reported by other investigators (20), was not 
demonstrated. 


SUMMARY AND CONCLUSIONS 


Ten allergic and 20 non-allergic women were tested 
intradermally to a series of potent allergens in strong 
solution. These tests were made in the mid-period of 


the menstrual cycle, four days and one day before 
menstruation, on the last day of menstruation, four 
days later and ten days after the end of the menstrual 
bleeding. At least one complete cycle was covered, 
The reactions were carefully measured with a 
planimeter and recorded in square centimeters. 

The reactions in the allergic group were as a rule 
larger than in the non-allergic group. This difference 
was not so marked when bacterial extracts were used. 
The largest average reaction was obtained on the last 
day of menstruation, the smallest on the last premen- 
strual day. Asa rule, large reactions were obtained in 
the mid-period, but these were all less marked than 
the reactions obtained on the last day of menstrua- 
tion. 

There was no significant variation in the white 
blood cell count, red cell count, hemoglobin content, 
differential white blood cell formula during the men- 
strual cycle. The Weltmann coagulation band did not 
vary materially. There was also no demonstrable sig. 
nificant change in the platelet count. 

The greatest skin reactivity coincides with the 
period of estrogenic deprivation. There was alsoa less 
marked increase in the skin reactivity during the 
mid-period, coinciding with the time of ovulation. It 
is suggested that a low estrogenic titer invites a 
larger spread of test allergens in the skin of women. 
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A Six-hour Pregnancy Test 


{Chorionic Gonadotropin] 
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series of studies designed to determine how 

soon after the administration of gonadotropic 
hormone, gonadotropic effects could be detected in 
the immature rat ovary. In a study of the time factor 
relationship of follicle stimulation to luteinization in 
the immature rat, several years ago, it was noted that 
“in somea cses the immature rat ovary will respond to 
gonadotropic hormone with a follicle-stimulating re- 
action as early as 26 hours after the first injection” 
(1). In subsequent studies an attempt was made to 
determine whether it was possible, by increasing the 
dosage of the gonadotropin, adding hypophyseal 
synergist or using older animals, to accelerate the 
gonadotropic action of the extracts. Two observa- 
tions were made during these studies which suggested 
their utilization as a test for human pregnancy. These 
observations are that, a), as early as 6 hours after the 
administration of pregnancy urine to immature rats, 
one can detect marked hyperemia of the ovaries, and, 
b), by the end of 24 hours one can discern gross and 
microscopic evidence of estrogenic stimulation of the 
vagina. It was felt that these reactions which are 
evoked respectively by the gonadotropic and estro- 
genic hormones present in pregnancy urine could 
serve as a rapid dual test for pregnancy, providing for 
a reading in 6 hours and a supplementary check at 
the end of 24 hours. To be of practical value as a test, 
the end-points of these reactions must be easily de- 
tectable grossly and consistent in their occurrence. 

In order to determine if such end-points could be 
established, a preliminary series of experiments was 
performed with urines of normal pregnancies and 
control urines from nonpregnant individuals. The 
effects upon the ovaries, uteri and vaginae were stud- 
ied grossly and microscopically at intervals of 6, 12, 
18 and 24 hours after injection. The amount of urine 
administered varied from 1 to 8 cc. and the animals 
used varied in weight from 30 to 52 gm. These pre- 
liminary studies revealed that at the end of 24 hours 
the two reactions, ovarian hyperemia and hyper- 
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trophy of the vagina, were clearly detectable by the 
naked eye, but at shorter time intervals, the estro- 
genic action on the vagina became progressively less 
marked so that below 12 hours it was not possible to 
detect gross evidence of the estrogenic effect. The 
ovarian hyperemia however, was uniformly detect- 
able as early as 6 hours after the injection and in some 
instances was more striking at 6 than at 12 or 24 
hours. It was noted furthermore that varying the dose 
from 1 to 8 cc. did not appreciably affect the reactions 
and that variations in weight of the animals from 30 
to 52 gm. did not significantly influence either the 
ovarian or vaginal reactions. 

To determine the reliability of these reactions as a 
test for human pregnancy, we have performed a series 
of tests of unknowns, comprising urine specimens 
from women in various stages of pregnancy, as well as 
from menopausal, amenorrheic and normal cyclical 
women. The urines were tested by both the 6-hour 
ovarian reaction and by the 24-hour ovarian and 
vaginal reactions. 

METHODS AND MATERIALS 


6-hour test. For the 6-hour test, three immature 
rats (wt. 35-45 gm., ages 22-25 days) were each in- 
jected subcutaneously with 2 cc. of the night speci- 
men of urine and autopsied at the end of 6 hours. 

6-hour ovarian reaction. The ovaries were enlarged 
and bright red in appearance in sharp contrast to the 
small, white or faintly pink ovaries of the control 
animals. Microscopic examination of the ovaries at 
6 hours revealed in the majority, perifollicular zones 
of vasodilatation and diffuse hyperemia of the 
parenchyma of the ovary (fig. 1, 2). Not infrequently, 
microscopic examination of fixed and stained sections 
failed to reveal the vaso-dilatation in ovaries which, in 
situ, were observed to be markedly hyperemic. This 
discrepancy is in part probably attributable to the 
formalin and alcohol fixation and in part to disrup- 
tion of the ovarian capsule, the dilated vessels of 
which contributed to the grossly visible red appeat- 
ance of the ovaries. 

24-hour-test. Two immature albino rats (wt. 35— 
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45 gm.) were given a single subcutaneous injection 
of 2 cc. of the urine to be tested and the animals 
autopsied at the end of 24 hours. 

24-hour ovarian reaction. Ovaries of animals autop- 
sied 24 hours after the administration of 2 cc. of preg- 
nancy urine showed a characteristic gross reaction of 
vascular congestion essentially similar to that ob- 
served at the end of 6 hours.' Serial sections of the 
24-hour ovaries revealed varying degrees of peri- 
follicular and hilar vaso-dilatation. 


pregnancy varying from approximately 18 to 2%) 
days), one from a patient with chorioepithelioma and 
31 from nonpregnant sources (instances of cyclical 
menstruation, primary and secondary amenorrhea, 
menopause, functional sterility with delayed men. 
strual periods, adrenal cortex carcinoma and normal 
males) were used. With but one exception, all of the 
tests performed on the urine from various stages of 
pregnancy and from the chorio-epithelioma case were 
read as positive. The one exception was a negative 


Fic. 1. SecTION OF OVARY OF IMMATURE RAT (wt. 35 gm.) 6 hours after injection of 2 
cc. of pregnancy urine, showing perifollicular vascular dilatation. X70. 

Fic. 2. SECTION OF OVARY OF CONTROL RAT 6 hours after injection of 2 cc. of urine 
from nonpregnant cyclical woman. Note absence of hyperemia. X70. 


24-hour vaginal reaction. The vaginae of animals 
examined 24 hours after the injection of pregnancy 
urine were noticeably thicker and broader than those 
of the controls. Naked eye recognition of the vaginal 
hypertrophy is easily accomplished as soon as one 
familiarizes oneself with the difference in gross ap- 
pearance of the excised vaginae of the positive and 
control animals. Microscopic examination of sections 
of the vaginae revealed that the increased thickness 
of the vagina was due to proliferation of the vaginal 
epithelium and hypertrophy and edema of the mus- 
cularis (fig. 3, 4.) 


Tests of Unknown Urines 


Results of 6-hour tests. One hundred and ten urine 
specimens 78 from pregnant women (the length of 


1 Recently, Frank and Berman (2) have reported similar obser- 
vations. These authors employed 2 injections of 5 cc. of urine, 6 
hours apart, into each of 2 rats weighing 50 grams. For the reading, 
they recommend examination of the ovary by transmitted light 
with the aid of a lucite rod, using 10 loupe magnification, 24 hours 
after the first injection. 


reading made on the urine of a patient 5 days after 
the date of her expected period. The test was re- 
peated one week later and found to be strongly posi- 
tive. The subsequent clinical course confirmed the 
diagnosis of pregnancy. Of 234 animals injected with 


pregnancy urine, 8 showed borderline reactions. In 


each instance, however, the mates injected with the 
same specimen had strongly positive reactions. All 
of the 31 tests performed on urine from nonpregnant 
sources (except for the chorio-epithelioma cases) were 
read as negative. 

Results of 24-hour tests. The urine specimens tested 
consisted of 61 obtained from women in whom preg 
nancy was subsequently verified clinically, and 57 
from nonpregnant women comprising normal cyclical, 
menopausal, ovariectomized and amenorrheic women. 
Of the 118 unknowns tested, at the end of 24 hours 
the gross ovarian and vaginal reactions conformed to 
the clinical diagnosis in all but two instances. The 
two exceptions were a false negative ovarian and 
vaginal reaction obtained in a very early pregnancy 
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(4 days after the expected period) and a false ovarian 
negative with positive vaginal reaction in a late preg: 
nancy (10 days before term). In the first instance, a 
repetition of the test, several days later, resulted ina 
dual positive reaction and, in the second, the ovarian 
reaction was equivocal in the repeated test and the 
vaginal reaction remained positive. Microscopic ex- 
amination of the latter ovaries failed to reveal more 
than a slight degree of congestion, whereas the 
vaginae showed striking evidence of estrogenic stimu- 
lation in both the epithelial and muscular coats. The 
negative ovarian reaction is probably attributable to 
the low concentration of gonadotropin present in this 
advanced stage of pregnancy, whereas estrogenic 
hormone was present in sufficiently high concentra- 
tion to evoke the characteristic vaginal reaction. 


DISCUSSION 


It appears from this study that the administration 
of human pregnancy urine to immature female rats 
results in marked hyperemia of the ovaries which is 
grossly visible 6 hours after the injection. That this 
vascular reaction is due to the gonadotropic factor- 
present in pregnancy urine was shown by the produc- 
tion of a similar vascular reaction with chorionic 
gonadotropin? and by the failure to induce the reac- 
tion with pregnancy urine, in which the gonadotro- 
pin had been inactivated by boiling. This study has 
revealed, furthermore, that the urine of pregnant 
women contains estrogens in such high concentration, 
that administration of 2 cc. of urine to an immature 
rat causes proliferation of the epithelial and muscular 
coats of the vagina, which is detectable microscopi- 
cally and grossly, 24 hours after the injection. The 
proliferative changes in the vaginal mucosa are iden- 
tical with those induced by estrogens. It is interest- 
ing in this connection, to recall that Allen, Smith and 
Gardner (3, 4) have reported a proliferative reaction 
in the vaginal mucosa of ovariectomized adult mice 
9% hours after the administration of estrone and 
colchicine and suggested this reaction as a test for 
estrogen. We have found microscopic evidence of 
epithelial proliferation as early as 6 hours after the 
administration of pregnancy urine and colchicine but, 
since these changes could not be detected grossly, 
they are of no practical value as a test for pregnancy. 
At 24 hours, however, the vaginal reaction appears 
to be as reliable an indicator of human pregnancy as 
the ovarian vascular reaction. 

That the vaginal reaction is attributable to the 
estrogens present in the urine and is not mediated 
through the ovaries was shown by the induction of 
epithelial proliferation in the vaginae of immature 


* The chorionic gonadotropin (Pranturon) was a product of 
Schering Corporation, Bloomheld, New Jersey, 
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rats with pregnancy urine in which the gonadotropin 
had been inactivated by boiling and also by the fact 
that a similar vaginal reaction was induced with 
pregnancy urine in immature ovariectomized rats. 
Neither the ovarian nor the vaginal effects have been 
produced by comparable amounts of the urine of 
normal cyclical women or by the gonadotropin- 
containing urine of ovariectomized women or women 


Fic. 3. Cross SECTION OF PART OF THE VAGINA OF AN IMMATURE 
RAT (wt. 36 gm.) 24 hours after the injection of 2 cc. of pregnancy 
urine. Note the marked proliferation of the epithelial cells and 
increased thickness of the muscularis. X 45. 

Fic. 4. Contror. Cross sECTION OF PART OF THE VAGINA OF 
AN IMMATURE RAT (wt. 35 gm.) 24 hours after the injection of 2 
cc. of urine from a normal cyclical woman. X 45. 


with functional amenorrhea or the menopause syn- 
drome. 

Although the series of unknowns tested at 6 hours 
is rather small, the results have been sufficiently con- 
sistent to merit recommending it as a simple, rapid 
and comparatively inexpensive test for human preg- 
nancy. If, for some reason, it is inconvenient to ex- 
amine the ovaries at 6 hours, the animals may be 
autopsied at any time during the following 24 hours. 
Since the end-point of the test consists of hyperemia 
of the ovaries, it is imperative that the ovaries be 
examined immediately after death. It has been our 
practice to asphyxiate the animals with illuminating 
gas. In performing the autopsy, it is, furthermore, 
important to avoid injuring vessels in the abdominal 
wall, since blood in the abdomen makes it difficult to 
detect the ovarian hyperemia. 

The 6-hour test described here has the advantage 
of being more rapid and less costly than the Ash- 
heim-Zondek test which is performed on 5 mice and 
takes 96 hours, and the Friedman test which gives the 
most accurate results when performed on 2 rabbits 
and requires 48 hours (5). ; 

We have found it most convenient to inject the 
animals at 10 A.M. and perform the autopsies at 4 
p.M. It is important for those planning to use this 
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test to become familiar with the normal gross appear- 
ance of the ovaries of immature rats. It is advisable to 
start with a series of known pregnancy urine speci- 
mens and to contrast these ovarian reactions with 
those induced by negative urines before attempting 
to obtain readings of unknowns for diagnostic pur- 
poses. 
SUMMARY AND CONCLUSIONS 


A hour test for human pregnancy is described, 
based on the observation that the chorionic gonado- 
tropin causes a marked hyperemia of the ovaries of 
immature rats, which is grossly discernible 6 hours 
after the injection. For the performance of this test 
it is recommended that three animals (wt. 35-45 gm.) 
be each injected with 2 cc. of the first morning speci- 
men and autopsied at the end of 6 hours. Positive 
results were obtained in all but one of 78 tests of preg- 


nancy urines and negative results in all of the 31 
tests of urine specimens from nonpregnant individuals. 

Aconfirmatory 24-hour test is also described which 
is based on the proliferation of the epithelial and 
muscular elements of the immature rat vagina in- 
duced by the estrogens present in the pregnancy 
urine. Confirmation by the 24-hour vaginal reaction 
is unnecessary as soon as one becomes familiar with 
the 6-hour ovarian vascular reaction. 
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from whatever cause, may be accompanied by 

hyperglycemia, glycosuria, and a diminished 
carbohydrate tolerance as indicated by the dextrose 
tolerance test (1, 2). The response to a given dose of 
insulin is less than that in the normal individual (3). 
Diabetic patients who were formerly well controlled 
by a small dose of insulin may, with the advent of 
toxemia, be poorly controlled even with very large 
insulin dosages (4). This condition has been commonly 
referred to as ‘insulin resistance.” 

Previous work has clearly shown that the liver is 
a major factor in determining carbohydrate tolerance 
(5). It has also been demonstrated that liver damage 
by toxins diminishes carbohydrate tolerance by inter- 
fering with the homeostatic mechanism for the main- 
tenance of the constant normal blood sugar level 
(6,7). Since insulin is an important regulator of this 
heptatic mechanism, it was logical to seek the cause 
of insulin resistance in the liver. 

Our knowledge of the chemical steps involved in 
the buildup and breakdown of liver glycogen has 
undergone a radical change within recent years. It 
was formerly thought that hepatic glycogenolysis 
normally occurred through amylase activity, the 
glycogen being degraded through dextrins to maltose 
and to glucose (fig. 1). However, Lee and Richter (8) 


[' Is WELL known that the early stages of tox2mia, 


who recently summarized the previous work on liver . 


amylase and reported there own thorough studies on 
the subject, pointed out that a), even the highest 
amylase activity found in the blood, liver and other 
organs is only of the order of 1/10,000 of the amylase 
activity of the pancreas; b), the small amounts of 
amylase found in the liver and other organs may be 
regarded as traces of the very active pancreatic and 
salivary amylases which have diffused into the blood 
and throughout the system; and c), the amylase pres- 
ent in the liver probably exerts little or no activity 
in vivo, because of the absence of a sufficient concen- 
tration of free chloride ions within the hepatic cells. 


Received for publication January 17, 1942. 
1 Aided by the A. B. Kuppenheimer Fund. 
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They concluded that the amylase found in the liver is 
not concerned in any normal hyperglycemic mecha- 
nism. More recently Somogyi (9) has analyzed the 
carbohydrates present in normal liver and has found 
only glycogen and dextrose, with no trace of maltose 
or other nonfermentable reducing substance such as 
would result from amylase activity. Since he has never 
been able, by any method to extract more amylase 
from the liver than would correspond to the enzyme 


Amylase activity Phosphorylosis 


Glucose -l- Phosphate 


Glucose -6- Phosphate 


Glucose Glucose 


Fig. 1. 


content of the extracellular fluid, Somogyi has con- 
cluded that the hepatic cells contain no amylase 
whatever. 

On the other hand, the work of Parnas (10), Cori 
(11, 12) and Ostern and Holmes (13) has been gener- 
ally recognized as demonstrating that the steps be- 
tween glycogen and glucose in the liver are mediated 
by phosphorylating mechanisms (fig. 1). It has been 
shown that the rates of these transformations are 
sufficiently rapid to account for even the most intense 
forms of hyperglycemia encountered in vivo. It is 
presumably upon these or related phosphorylations 
that insulin exerts its regulatory influence (14), al- 
though its exact point of action is still unknown. 

Whether or not some small amount of inactive 
amylase is normally present within the hepatic cells, 
it occurred to us that in the liver damaged by toxins 
the normal barrier which excludes amylase or the 
normal environment which inhibits amylase activity 
might be disturbed. In either case liver glycogen 
would then be broken down through this abnormal 
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pathway, as well as by phosphorylosis. Since only 
the normal portion of the combined glycogenolysis 
would be subject to control by insulin, this could 
account for the socalled insulin resistance. The ex- 
perimental data to be presented supports this hypo- 
thesis. 

METHODS 


The study of the hepatic enzyme activities before 
and after the influence of toxin necessitated the re- 


TABLE 1. INFLUENCE OF DIPHTHERIA TOXIN ON LIVER 
GLYCOGEN IN VIVO 


Time after 
toxin injection 


Glycogen 


Glycogen 
after injection 


before injection 


gm. % hr. gm. % 
6.46 | 1.85 
5-47 3-5 1.41 
5.25 4.0 1.28 
5.14 3.0 2.63 
4.28 1.38 
3-53 3-5 1.07 
3-40 3.5 0.37 
3% 3.0 0.90 
3.10 0.30 
2.16 2.0 1.19 
1.98 3.0 0.39 
0.60 3.0 0.07 
0.59 2.5 0.31 


peated sampling of the liver from the same living 
animal; this work was done on dogs under nembutal 
anesthesia, It was necessary to quickly wash the liver 
samples as free as possible from blood, because of the 
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through a large needle inserted into the distally oc. 
cluded portal vein) and immediately removed, it was 
substantially free from blood and blood amylase, as 
judged by the negligible rate of glycogenolysis in a 
phosphate-free medium. This procedure, however, 
was not suitable for our work since we wished to 
compare the enzyme activity of samples of the sare 
liver before and after the influence of toxin. We were 
fortunately able to accomplish the same result by re- 
moving small samples of tissue from the intact organ 
and immediately washing them under a strong cur: 
rent of cold tap water. Although the latter procedure 
might conceivably wash out some of the small 
amount of amylase which may be present in the liver 
cells both the control samples and those obtained 
after treatment with toxin were treated in the same 
manner, and the results should be comparable. All of 
the determinations of enzyme activity referred to 
below were therefore made on liver samples which 
had been washed free from blood amylase in this way. 

The general experimental procedure was as fol 
lows. A laparotomy was performed on the anesthe- 
tized normal animal and a sample of liver was excised 
for control determinations. One portion of the 
sample was immediately frozen in carbon dioxide ice 
and used for the determination of the initial values 
of total carbohydrates, glycogen, free sugar, organic 
and inorganic phosphates. Another portion was 
washed, minced and used for the determination of 
glycogenolytic activity. Meanwhile the animal's 


Glycogenolysis 
Gm, per cent 
3.0 
2.07 
x 
x 
1.04 
T T T T T T 
1.0 2.0 3.0 4.0 5.0 6.0 
Initial Glycogen per cent 


Fig. 2 


probability that the altered membrane permeability 
of the excised liver cells would soon allow the re- 
latively large amounts of blood amylase to enter. In 
preliminary experiments it was found that when the 
liver was washed in vivo, (with cold tap water, 


abdomen had been closed and 100 to 180 M.L.p. of 
diphtheria toxin? per kg. of body weight had been 
injected intravenously. Two to 4 hours later addi- 


2 We are indebted to Eli Lilly & Company of Indianapolis, 
Indiana, for a supply of standardized potent diphtheria toxin. 
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tional samples of the liver were taken and the above 
determinations repeated. The type and amount of 
toxin used had been shown to effect carbohydrate 
tolerance significantly within the specified period in 
previous experiments under comparable conditions 
6, 7). 

The total carbohydrates were determined by the 
method of Benoy and Elliot (15). The free reducing 
substances, referred to as ‘free sugar’ for the sake of 
brevity, were estimated by the same method, omit- 
ting hydrolysis in acid. The glycogen was determined 
by the method of Good, Kramer and Somogyi (16). 
The analysis for inorganic phosphate was made by 
the procedure of Fiske and Subbarow (17); the hexose 
phosphate content was calculated from the P value 
after hydrolysis for 100 minutes in HCI* (18, 19). 


RESULTS 


Table 1 summarizes the data on the initial glycogen 
content of liver samples removed before and after the 


nic Phos te 


Mgm, Ino 
per cent 


T 
60 Minutes 


Fig. 3 


administration of toxin. It is evident that the amount 
of toxin used and the time intervals resulted in a 
marked loss of glycogen in vivo, regardless of the con- 
trol level. 

The loss of liver glycogen in vivo could have been 
due to an increased rate of glycogenolysis, a decreased 
rate of glycogenesis, or both. That increased glyco 
genolysis was an important factor was shown by the 
results of the experiments in vitro which are summar- 
ized in figure 2. Finely minced liver was suspended in 
Hasting’s Ringer Phosphate and incubated at 38° C. 
The samples of normal liver exhibited rates of glyco- 

3 The phosphate attached to hexoses was calculated according 
to the formula 

Phexose = (Pi00—Pz)5/'4 

Pioo= phosphate appearing after 100 min. hydrolysis. 

P; =phosphate appearing after 7 min. hydrolysis (mainly 

adenosine triphosphate) 
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genolysis proportional to their initial glycogen levels, 
when the latter were low. However, above levels of 
2.0 to 2.5 per cent initial glycogen which is within 
the usual normal range, the rate of glycogenolysis no 
longer increased with the initial glycogen level, but 
remained more or less stationary at a rate of 2.0 gm. 
per cent per hour or less. In sharp contrast to this, the 
samples of liver removed after toxin administration 
showed rates of glycogenolysis proportional to the 


Glycogenolysis GLYCOGEN BREAKDOWN IN 60 MINUTES 
Gm. per cent (Minced Liver in physiological saline) 
2.0% 
Toxin 
e 
1.0 
O54 


6.0 


5.0 
per cent 


3.0 4.0 
Initial Glycogen 


Fig. 4 


initial glycogen level at all values of the latter. Thus 
at initial liver glycogen levels of 5.0 to 6.0 per cent,! 
the rate of glycogenolysis was more than twice as 
rapid in the samples of toxic liver as in those of the 
normal. 

An indication of the pathway through which the 
excessive glycogenolysis induced by toxin occurred 
was gained by observing the disappearance of inor- 
ganic phosphate when the minced liver was incubated 
in phosphate buffer (M/15) at pH 7.4. Sodium fluoride 
(0.2 per cent) was added to inhibit dephosphorylation 
(20). Figure 3 shows that the rate of phosphorylation 
in toxic liver was only about half that in normal liver. 
It was evident that the more rapid breakdown of 
glycogen caused by toxin must proceed by a pathway 
other than phosphorylosis. However, since the 
formation of glycogen is also by phosphorylosis, the 
diminution of this process might partly account for 
low initial liver glycogen values in toxic liver on the 
basis of interference with glycogenesis. 


4 In order to be able to compare normal and toxic liver samples 
at equivalent glycogen levels in this range, it was necessary to add 
glycogen to some of the minced preparations of the latter samples. 
The fnding that the rate of glycogenolysis depended partly upon 
the initial glycogen level made it essential to obtain other data in 
relation to initial glycogen levels. Additions of glycogen to liver 
mince were therefore made whenever necessary for comparative 


purposes. 


|| 
lume 2 | 
Illy oc 
it was 
1Se, as 
is in a 
wever, 
ed to 
saire 
> Were 
by re 
organ 
cur 
edure 
small 
> liver 
‘ained 
same 
A ll of 
to 
| 
way. 
s fol 
cised | 
le ice 150 
alues 
yanic 
was 100 
nal’s 
50 
7 
| 


174 MATTHEW TAUBENHAUS AND SAMUEL SOSKIN 


If the abnormal pathway for increased glycogenol- 
ysis were due to amylase activity, one would expect 
it to occur in the absence of phosphate in the medium, 
providing sufficient chloride ions were present for its 
activation. Figure 4 shows that this prediction was 
fulfilled. When incubated in a medium of 0.85 per 
cent NaCl, specimens of minced toxic liver still 
exhibited an excessive rate of glycogenolysis as com- 
pared to normal liver. The unavoidable presence of 
about 6 mg. per cent of phosphate derived from the 


Volume 2 


despite a diminished phosphorylosis. This indicates a 
limitation of the normal mechanism for hepatic glyco. 
genesis and glycogenolysis with the appearance of an 
abnormal pathway for glycogenolysis. The facts that 
the excessive glycogenolysis in toxic liver was also 
demonstrated in a phosphate-poor medium, and that 


it gave rise to characteristic endproducts not found Mi 


in normal liver, point to amylase activity as the ab- 
normal process unleashed by the toxin. 
Insulin exerts a regulatory influence, direct or in- 


TABLE 2. OcCURRENCE OF POLYSACCHARIDES IN LIVER DAMAGE 


Before Toxin After Toxin 

No. Total Glyco- Free Hexose- Poly- Total Glyco- Free Hexose- Poly 

CHO gen sugar phosph a CHO gen sugar phosph. | sacchar. 
19 2433 2155 247 33-3 to 1758 1185 312 39-9 221 
20 5 5142 392 53.6 to 3614 2634 293 63.6 629 
21 5624 5252 302 60.5 to 1724 1284 256 62.9 122 
22 3554 3308 170 73.8 to 1320 895 200 84.9 140 
23! 1002 610 123 49-4 220 321 71 53 47.0 150 
24 6585 6457 129 37-6 to 2337 1853 245 33-6 186 
25 3712 3396 344 54-3 to 369 158 74-9 368 
26 3784 3530 143 48.7 1575 1070 193 55-7 256 


1 Marked distemper, fatty liver. All values in mg. % 


liver itself was sufficient to account for the slow rate 
of glycogenolysis observed in the normal liver under 
these conditions. 

Finally, the abnormal activity of amylase in toxic 
liver was confirmed by the demonstration of the 
presence of one of its characteristic endproducts, 
which is not found in normal liver. Table 2 summar- 
izes the data on carbohydrate partitions made on liver 
samples removed before and after toxin administra- 
tion, and immediately frozen in carbon dioxide ice to 
prevent any autolytic change. With two exceptions, 
the control liver samples contained no other carbo- 
hydrate than glycogen, free sugar and hexose phos- 
phates. In tissue from dog 26, the amount of other 
carbohydrate was hardly significant. Dog 23 was in- 
teresting in that its liver, which did contain a sig- 
nificant amount of other carbohydrate, was obviously 
not normal. After toxin administration, all of the 
specimens of liver contained significant amounts of 
the abnormal carbohydrate. This moiety was not pre- 
cipitable by alcohol, yielded free sugar on acid hy- 
drolysis, and was probably a mixture of dextrins. 


SUMMARY AND DISCUSSION 


Carbohydrate partitions and determinations in 
vitro of enzyme activity were made on samples of liver 
removed from nembutalized dogs before and after the 
administration of suitable amounts of diphtheria 
toxin. The samples obtained after toxin administra- 
tion revealed an increased rate of glycogenolysis 


direct, on the normal mechanism of glycogenolysis by 
phosphorylosis. It is not known to influence amylase 
activity. Hence the relative impotence of insulin 
(insulin resistance) in toxemic states, in which amy- 
lase activity has become a factor in hepatic glyco 
genolysis. This situation is probably aggravated by 
the interference with phosphorylosis by the toxin. 
That proportion of the glycogenolysis which is still 
proceeding by phosphorylosis may not be as re- 
sponsive as it normally is to hormonal control. Also, 
glycogen synthesis is undoubtedly interfered with 
(21). Thus it is not difficult to account for the char- 
acteristically low level of liver glycogen, the “diabetic 
type’ of dextrose tolerance curve and the occasional 
hyperglycemia and glycosuria found in the initial 
stages of toxic liver damage. In cases of advanced 
liver damage, when interference with glycogen syn 
thesis and with blood sugar formation has become 
extreme, hypoglycemia may result (6). In diabetes 
mellitus complicated by toxemia the above effects 
are first seen as an increased requirement for insulin, 
or as a lack of control by even extremely large doses. 
But severe liver damage may cause an apparent im- 
provement in the diabetes, as the general clinical 
condition of the patient deteriorates (22). 

These results also supplement the rationale for 
high carbohydrate therapy in liver disease (23) and 
for high carbohydrate therapy plus insulin in diabetes 
complicated by liver damage (24). It has been demon- 
strated previously that the addition of dextrose to 
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ormal minced liver in vitro reduces the rate of ap 


tes 

vi learance of free sugar from the liver itself (25) and 
of an gpreviously administered insulin reinforces the anti- 
that glycogenolytic effect of a given amount of added 
also dextrose (26). The present results may indicate that 
that fin the liver damaged by toxin the therapeutically 
sund increased supply of blood sugar also helps to push 
» ab ithe glycogen-glucose equilibrium in the direction of 


glycogen by simple mass action on the amylolytic 


enzymes. 
REFERENCES 


1. Sweeney, I. S., AND R. W. Lackey: The effect of toxemia on 
= tolerance for dextrose. Arch. Int. Med. 41: 257. 1928. 
2, Witu1aMs, J. L., anp G. F. Dick: Decreased dextrose tolerance 
— in acute infectious diseases. Arch. Int. Med. 50: 801. 1932. 
ye 3. Lawrence, R. D., anv O. B. Bucxtey: The inhibition of in- 
ar, sulin action by toxaemias and its explanation. Brit. J. Exper. 
Path. 8: 58. 1927. 


I 4. Josuun, E. P., H. F. Roor, P. Wutre anp A. Marnie: The 
9 treatment of diabetes mellitus. Seventh Ed., Lea and Febiger, 
2 Philadelphia, 1940. 
0 5. Soskin, S., The liver and carbohydrate metabolism. Endocrin- 
0 ology, 26: 297. 1940. 
6 6. Sosxin, S., AND I. A. Mirsky: The influence of progressive 
B toxemic liver damage upon the dextrose tolerance curve. 
6 Am. J. Physiol. 112: 649. 1935. 
—~ § 7. Sosxin, S., M. D. Attwetss anp I. A. Mirsky: Interpretation 
of abnormal dextrose tolerance curves occurring in toxemia 
in terms of liver function. Arch. Int. Med. 56: 927. 1935. 
8. Lez, M., AND D. Ricuter: Liver amylase and hyperglycaemia. 
s by Biochem. J. 34: 353. 1940. 
Jase § 9- Somocy!, M.: Diastatic activity of human blood. Arch. Int. 
Med. 67: 665. 1941. 
ulin 10. Parnas, J. K., anp T. BARANowskI: Sur les phosphorylations 
my- initiales du glycogene. Compt rend de Soc. de Biol. 120: 307. 
1935. 
by 
xin. 
still 
re 
Iso, 
vith 
har 
etic 
mal 
tial 
ced 
yn 
yme 
tes 
cts 
lin, 
328, 
imy 
ical 
for 
nd 
tes 
on 


INSULIN RESISTANCE IN TOXEMIA 


175 


11. Cort, G. T., S. P. Corowicx anp C. F. Cort: The formation 
of | ibaa horic acid in extracts of mammalian tissues 
and yeast. J. Biol. Chem. 123: 35. 1938. 

12. Cort, G, T., C. F. Cort anp G. Scumunt: The role of glu- 
cose-1-phosphate in the formation of blood sugar and synthe- 

-sis of glycogen in the liver. J. Biol. Chem. 129: 629. 1939. 

13. Osrern, P., aNp E. Hormrs: Formation and breakdown of 
glycogen in the liver. Biochem. J. 33: 1858. 1939. 

14. Sosxin, S., The blood sugar: its origin, regulation and utiliza- 
tion. Physiol. Rev. 21: 143. 1941. 

15. Benoy, M. P., anp K. A. C. Extior: Synthesis of carbohy- 
drates. Biochem. J. 31: 1268. 1937. 

16. Goop, C. A., H. Kramer anp M. Somocyt: The determina- 
tion of glycogen. J. Biol. Chem. 100: 485. 1933. 

17. Fiske, C. H. anp Y. Susparow: The colorimetric deter- 
mination of phosphorus. J. Biol. Chem. 66: 375. 1925. 

18. Lonmann, K.: Ueber die Isolierung verschiedener natuer- 
licher Phosphorsaeureverbindungen und die Frage ihrer 
Finheitlichkeit. Biochem. Ztschr. 194: 306. 1928. 

19. NeepHaM, J., W. W. Nowmsk, K. C. Dixon anp R. P. 
Cook: Intermediary carbohydrate metabolism in embryonic 
life. Biochem. J. 31: 1199. 1927. 

20. Kaucxar, H.: Phosphorylation in kidney tissue. Enzymologia 
2: 47 1937. 

21. Cross, M. C. A., AND E. Hotes: The effect of toxaemia on 
the metabolism of the liver. Brit. J. Exper. Path. 18: 370. 1937. 

22. Lawrence, R. D., anp R. A. McCancz: Infections and insu- 
lin action. Brit. M. J. 1:'749. 1931. 

23. Sosxin, S., anD M. Hyman: Physiologic basis of intravenous 
dextrose therapy for diseases of the liver. Arch. Int. Med. 
64: 1265. 1939. 

24. Strousg, C. D., E. E. Rosensaum, R. E. Levy anp S. Soskin: 
Intensive carbohydrate therapy in diabetic patients with 
manifest or suspected liver disease. J. Clinical Endocrinology 
1: 831. 1941. 

25. Sosxin, S., R. Levine anp M. Tausenuaus: Effect of added 

_ glucose on the rate of appearance of free sugar in liver brei. 
Proc. Soc. Exper. Biol. & Med., 42: 689. 1939. 

26. Taupennaus, M., R. Levine Ano S. Soskin: Effect of insulin 
on rate of appearance of free sugar in liver brei. Proc. Soc. 
Exper. Biol. © Med. 42: 693. 1939. 


= 
to 


Arteriosclerosis and Hypothy- 
roidism: Observations on Their 
Possible Interrelationship 


_ {Thyroid and Arteriosclerosis] 


Maurice Brucer, M.D., anp 
J. A. Rosenxrantz, M.D.! 


From the Department of Medicine, New York 
Post-Graduate Medical School and Hospital, 
Columbia University, New York City 


the basal heat production tends to decrease (1, 

2, 3). DuBois (4) studied the metatolism of an 
individual from the age of 31 to 54 years and pre- 
sented excellent evidence of a decline in the basal 
metabolic rate with advancing age. Generally, the de- 
crease in metabolism has been ascribed to involution- 
ary changes which take place in the thyroid gland; 
undoubtedly, other factors play a part but these will 
be discussed later. It appears plausible that the advent 
of arteriosclerosis may be correlated at times with 
decreased activity of the thyroid gland. At least, some 
observations have been carried out on animals which 
would lend support to such a hypothesis. 

In 1913, Anitschkow(5)and Wacker and Hueck (6) 
demonstrated that the aorta of rabbits fed diets high 
in cholesterol frequently became atherosclerotic. 
Since then, this observation has often been confirmed 
and the degree of atherosclerosis thus produced in 
general was found to parallel the elevation in blood 
cholesterol. Moreover, there appears to be some 
relationship between hypercholesterolemia and this 
vascular lesion in man since atherosclerosis is not 
uncommon in such diseases as diabetes, nephrosis, 
myxedema, lipoid granulomatosis and hypercholes- 
terolemic xanthomatosis. When rabbits were fed 
potassium iodide, thyroxin or thyroid substance 
simultaneously with cholesterol, atherosclerosis of 
the aorta was inhibited (7-13). This observation in- 
dicates that in the experimental animal at least, some 
antagonism exists between the thyroid gland and the 
susceptibility of the vascular tree to lipoid infiltra- 
tion. 

In the present study, the possible relationship be- 
tween arteriosclerosis and the activity of the thyroid 
gland was applied to the human problem. Investiga- 
tions were carried out on subjects 55 years or older 
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and in each instance, the basal metabolic rate was 
correlated with the presence or absence of arterio 
sclerosis according to the clinical criteria described 


below. 
MATERIAL AND METHODS 


The records of 24,000 basal metakolic rate deter- 
minations? were reviewed. The studies were made on 
both ambulatory and hospitalized patients at the 
Respiration Laboratory of the New York Post-Grad- 
uate Hospital from Jan. 1, 1930, to July 1, 1940. 

The gasometer method as modified by Bailey (14) 
was the method used. Carbon dioxide and oxygen 
were determined in expired air by the Haldane (15) 
method as modified by Henderson (16) and Bailey 
(14). Each step was checked from the calculation 
sheets outlined by Boothby and Sandiford (17). The 
basal metabolic rate was compared with Aub-Dw 
Bois Standard as modified by Bailey (18). These stand: 
ards are almost identical with those published by 
Berkson and Boothby in 1936 (19) and give most ac’ 
curate results for all types of cases (20-23). For the 
actual procedure, most of the accepted methods were 
followed. The subject was tested before breakfast 
after a 12 to 15-hour fast. The various factors influ 
encing the basal metabolic rate such as age, sex, 
height, weight, pulse, temperature and respiratory 
rate were recorded. The patient was put at rest ona 
comfortable cot located in a room furnished to re- 
semble any home sittingroom. The gasometers and 
the apparatus used for gas analyses were kept in an 
adjoining room so as not to overwhelm the patient. 
With the patient at rest, his confidence and coépera 
tion were quietly secured. The mask was a French 
type, used in conjunction with a rubber flutter valve 
introduced by the British in the first World War, as 
adopted by Bailey (14, 24). It was firmly applied over 


2 With permission of Dr. Cameron V. Bailey. 
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the entire face of the subject. This type of mask 
caused no discomfort or increased respiratory rate 
such as might be induced by a mouth-piece and nose- 
clip to sensitive patients. These modifications helped 
toallay fear and allowed for complete body rest. 

From the 24,000 records obtained by the above 
method, 755 were of patients 55 years or older. How- 
ever, only 293 records were accepted for analysis. 
The remainder were discarded because of incomplete 
data, cardiac decompensation, thyroid disorders, 
blood dyscrasias, history of previous thyroidectomy 
or treatment with iodides, thyroid extract or roent- 


¥ gen ray. The present study, therefore, was confined 


to 293 subjects who were 55 years or older, and in 
whom no metabolic disorders or other factors were 
present which might abnormally influence the basal 
metabolic rate. 

The clinical records of the subjects thus chosen 
were then reviewed with a view to determining the 
presence or absence of arteriosclerosis. The clinical 
criteria used were: a), peripheral vascular thickening, 
tortuosity, beading or absent pulsation; b), intermit- 
tent claudication; c), vascular changes in the ocular 
fundi; d), roentgen-ray evidence of peripheral arteri- 
osclerosis and of widening or thickening of the aorta 
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Fic. 1. FREQUENCY DISTRIBUTION OF BASAL METABOLISM IN 293 
SUBJECTS OVER THE AGE OF §§ YEARS. 


or its arch; e) wide pulse pressure; and f) urine an- 
alysis indicative of nephrosclerosis. 

No attempt was made to grade the degree of ar- 
teriosclerosis. If any subject satisfied at least two of 
the criteria outlined above, arteriosclerosis was con- 
sidered to be present and, as will be seen later, this 
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crude procedure proved, nevertheless, to be fairly 
accurate. 
RESULTS 


Figure 1 indicates the frequency distribution of the 
basal metabolic rate for the total group of 293 pa- 
tients. Of these, 27 per cent had a B.M.R. of 10 per 
cent or more below the average normal, 64 per cent 
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Fic. 2. FREQUENCY DISTRIBUTION OF BASAL METABOLISM IN 223 
suBJECTS With arteriosclerosis (solid rectangles) and in 70 subjects 
without arteriosclerosis (shaded rectangles) over the age of 55 
years. 


or higher 


were between 10 per cent below and 1o per cent 
above the average normal, and g per cent were 11 per 
cent or more above the average normal. There is, 
therefore, a tendency for the basal metabolic rates of 
patients over the age of 55 years to shift to the low 
side of normal as compared with observations made 
by Boothby and Sandiford for all age groups (2, 21). 
The latter workers found that 92 per cent of normal 
individuals have a basal metabolic rate within 10 per 
cent -elow and 10 per cent above the average normal. 

Figure 2 shows that the incidence of hypometabo- 
lism (10% or more below the average normal) in non- 
arteriosclerotic subjects is only 10 per cent as com- 
pared with an incidence of 32 per cent in persons 
with arteriosclerosis. Furthermore, the distribution 
of basal metabolism values in nonzarteriosclerotic 
subjects is quite similar to what may be expected in 
the average population, namely, 77 per cent exhibit- 
ing a basal metabolism between 1o per cent below and 
10 per cent above the average normal and the re- 
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mainder equally distributed at the extremes. It may 
be stated, therefore, that the general metabolic trend 
downward in persons 55 years and older may be 
ascribed to the greater incidence of a lowered basal 
metabolic rate in those manifesting arteriosclerosis. 

In figure 3, the individual basal metabolic rates of 
the 293 subjects are plotted against age. Since 76 per 
cent of the individuals studied showed some evidence 
of arteriosclerosis, two disproportionate groups are 
segregated, namely, 223 subjects with arteriosclerosis 
and 70 without arteriosclerosis. This figure demon- 
strates that between the ages of 55 and 65 years, the 
average basal metabolic rate for both groups tends to 
rise slowly and then declines after the age of 65 years. 
A pronounced decrease in the average basal metabolic 
rate occurs in arteriosclerotic patients 70 years or 
over, but comparable figures could not be obtained in 
the non-arteriosclerotic subjects since no person in 
this age group could be classed as free from arterio- 
sclerosis by the criteria already outlined. 


DISCUSSION 


As mentioned before, it appears justifiable to as- 
sume that a hypofunctioning thyroid gland may be a 
factor in aiding the deposition of cholesterol in the 
vascular tree. Leary (25), too, intimates that decreased 
thyroid activity may hasten the atherosclerotic proc- 
ess. It should not be overlooked, however, that 
arterial disease may be primary and that atherosclero- 
sis of the arteries supplying the thyroid gland may 
result in a diminution in the functional capacity of 
the thyroid gland. There is, perhaps, somewhat more 
evidence in support of the first assumption although, 
of necessity, most of it is derived from experiments on 
animals. 

Much controversy has existed over the réle choles- 
terol plays in the pathogenesis of arteriosclerosis.' 
Leary (25), particularly, has maintained that hyper- 
cholesterolemia will hasten the arteriosclerotic proc- 
ess in human beings, and has championed the thesis 
that the experimental atherosclerotic plaque com- 
monly seen in the aorta of cholesterol-fed rabbits is 


the counterpart of the lesion seen in human tissue. 


Grotel et al. (26) concluded, after a study of human 
pathologic material, that a definite relationship 
existed between excessive intake of cholesterol and 
the development of arteriosclerosis. Davis, Stern and 
Lesnick (27) reported higher cholesterol levels in the 
blood of patients with angina pectoris of arterio- 
sclerotic origin than in normal subjects. Poindexter 
and Bruger (28) presented evidence of a significant 
increase in the plasma cholesterol in patients with 
hypertensive and arteriosclerotic heart disease. On the 
other hand, Duff (29) argued that the atherosclerot- 
ic lesion produced in rabbits by the feeding of cho- 
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lesterol is not identical with that of human arterio. 
sclerosis. Weiss and Minot (30) and Watson and 
Wharton (31) stated that a high cholesterol diet alone 
is not the chief factor in the development of the 
arteriosclerosis in humans. Page, Kirk and VanSlyke 
(32), maintained that arteriosclerotic changes in pa 
tients with hypertension were not caused by hyper. 
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Fic. 3. CORRELATION OF INDIVIDUAL BASAL METABOLIC RATES 
WITH AGE IN 223 SUBJECTS with arteriosclerosis (left segment) and 
in 70 subjects without arteriosclerosis (right segment) over the 
age of 55 years. The average basal metabolic rate in 5-year periods 
for each group is indicated by the solid lines. 


lipemia, hypercholesterolemia, or by an elevation in 
cholesterol: phosphatide ratio. Landé and Sperry (33) 
likewise maintained that there was no relationship 
between the degree of atherosclerosis and the level of 
serum cholesterol. Page (34) concluded that hyper 
lipemia was not essential for the development of 
atherosclerosis. Elliot and Nuzum (35) reported that 
patients with essential hypertension, with or with 
out arteriosclerosis, did not have an elevation in 
blood cholesterol. 

As indicated previously, the consensus of opinion 
has been that in diabetes, in which elevated blood 
cholesterols are not infrequently encountered, athero 
sclerosis develops more rapidly (36-42). Yet this, too, 
is by no means settled. Hunt has shown (43) that the 
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most advanced arteriosclerosis may be found in pa- 
tients with comparatively low levels of plasma cho- 
lesterol. Warren (44), however, believed that the 
feeding of diets high in fat and rich in cholesterol to 
diabetics in the decade between 1920 and 1930 in- 
creased the incidence of arteriosclerosis. 

The basal metabolic rate was used here as an index 
of thyroid activity. Of course, it may be questioned 
whether a decrease in basal metabolic rate in older 
persons actually indicates a hypofunctioning thyroid 
gland. Lorand (45) is in favor of this view. On the 
other hand, it might be argued that in senescence, 
persons tend to ingest less food, thereby causing 
lowered heat production. It has been shown, how- 
ever, that with diminished food intake or omission of 
various dietary factors, thyroid structure as well as 
function might be modified or impaired (46-49). 
Whatever the cause, dietary or otherwise, the end 
result is diminished thyroid activity. 

It is conceivable that other endocrine glands may 
in some way influence the arteriosclerotic process. 
Yet, gonadotropic hormones (testosterone propio- 
nate and estradiol dipropionate) have not been found 
to inhibit atherosclerosis in rabbits as consistently as 
do thyroid extracts, thyroxin or iodine. Ludden, 
Bruger and Wright (50) have shown that these ste- 
roid hormones do not inhibit cholesterol-induced 
atherosclerosis in male rabbits but they do exert this 
effect in female rabbits. Bruger and Fitz (51) have 


@ shown that the pituitary gland, more specifically the 


thyrotropic factor of the anterior lobe, does not pre- 
vent the deposition of cholesterol in the aorta. On 
the contrary, if thyrotropic factor of the anterior 
pituitary and cholesterol are administered simultane- 
ously to rabbits over a relatively long period of time, 
there appears to be an increased deposition of choles- 
terol in the aorta. 

Postmortem studies by Cooper (52), McCarrison 
(53), and by Dogliotti and Nizzi Nuti (54) demon- 
strated that, in older persons, the thyroid gland is 
reduced in size, the foilicles and cells are smaller, the 
amount of connective tissue is increased and the col- 
loid in the vesicles may be less dense or absent. It 
would appear, therefore, that the diminished func- 
tion of the thyroid gland in older persons may be 
ascribed to these histologic changes. Carlson (55) 
questions this assumption since he believes there may 
be very large factors of safety in the thyroid gland. 

Wilder (36) feels that the presence of arteriosclero- 
sis cannot with certainty be determined by an exam- 
ination of living persons. It is also conceded that in 
very old persons there may be no manifestations of 
arteriosclerosis, and again Ophiils (56) has shown 
that arteriosclerosis may be present in comparatively 
young individuals. Despite these objections, on re- 
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examination of our data, it is noted that even by the 
crude criteria outlined above, our method of classify- 
ing arteriosclerosis seems to be fairly accurate. With- 
out age being used in the diagnostic criteria, it is. 
found that those who were classed as non-arterio- 
sclerotic were not older than 68 years of age. This is 
what may be expected, since by far the largest num- 
ber of subjects manifesting arteriosclerotic changes 
were over the age of 68. 

We are in agreement with those who feel that no 
single factor explains the etiology of arteriosclerosis 
in human beings; on the contrary, the problem of its 
pathogenesis is a complex one. The observations re- 
ferred to earlier in this paper showed the influence 
the thyroid gland exerts on the production of experi- 
mental atherosclerosis, although it should not be im- 
plied that only those substances affecting the activity 
of the thyroid gland modify the degree of athero- 
sclerosis experimentally induced by feeding choles- 
terol. Malisoff (57), Strauss (58), Thiersch (59), Eber- 
hard (60) and Huber et al. (61) have shown that the 
administration of potassium thiocyanate, colloidal 
silicic acid, garlic oil, alcohol and lipocaic, respec- 
tively, may inhibit experimental atherosclerosis. Page 
(34) is led to the concept that a tissue (vascular) sus- 
ceptibility factor to the imbibition of lipids must exist 
in order to explain the fact that whereas athero- 
sclerosis of the aorta may be inhibited by feeding 
iodine to cholesterol-fed rabbits, the degree of hyper- 
cholesterolemia remains unaffected. It is conceivable, 
though of course far from proven, that the receptivity 
of the vascular tree to the deposition of lipids may 
vary inversely with the activity of the thyroid gland. 


CONCLUSIONS 


The incidence of hypometabolism in subjects 55 
years or older is greater for those exhibiting arterio- 
sclerosis than for those without arteriosclerotic mani- 
festations. Some theoretical considerations correlat- 
ing the activity of the thyroid gland and the aging 
process are discussed. 
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NUMBER OF INVESTIGATORS have reported on 
the urinary excretion of gonadotropins fol- 
lowing treatment of women with the steroid 
sex hormones. With the use of either estrogens (1-4) 


‘or androgens (3, 5, 6, 7) the increased gonadotropic 


output of ovariectomized or menopausal women can 
be abolished, although with small doses of estrogens 
there may be no material reduction in the titers (8). 

Few studies relate to gonadotropin excretion in 
castrate males treated with the male sex hormones. 
Frank and Salmon (9) using rather limited doses of 


So.ffandrosterone, dihydroandrosterone benzoate, and 


testosterone reported only slight amelioration of 
castration symptoms, and no influence on the excre- 


ingtion of gonadotropins. In a preliminary note (10) 


the present authors reported a definite decrease in the 


Jelimination of gonadotropins following administration 
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of testosterone propionate to castrate males. These 
results are amplified in this paper. 


METHODS AND SUBJECTS 


Urine specimens for 24 consecutive hours were 
dllected, preserved under refrigeration with 3 cc. 
of toluene per liter, and shipped within 24 hours to 
the laboratory. Gonadotropic hormone was extracted 
by the method of Freed and Hechter (11). Bioassays 
were performed using 21 to 23-day-old mice from our 
own stock. They were injected in groups of 3 to 5 
animals at dosage levels that were inferred roughly 
from previous trials. The animals received 6 injections 
spaced over 36 to 4o hours and were killed at 72 
hours. We have employed, with some modification, 
the technic of Levin and Tyndale (12) which utilizes 
the uterine weight response as the criterion of gonad- 
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otropic activity. We define a mouse unit as that 
amount of hormone which under standardized condi- 
tions causes an increase of 100 per cent in the ratio of 
uterine weight/body weight. All unitages are ex- 
pressed in mouse units (M.u.) per 24 hours. The re- 
sponse to 0.1 international unit of equine gonado- 


TaBLe 1. CLINICAL AND ENDOCRINE DATA ON GROUP 
OF SUBJECTS STUDIED 


Urinary excretion prior to 
treatment or after cessa- 
tion of therapy for sev- 


Case No. eral weeks 


and Status 


Andro- 
gens 


Gonado- 
tropins 


1.U. 


11. Castrate for 
20 yr. , 8 


12. Castrate for 
26 yr. 


13. Castrate for 
13 yr. 


14. Castrate for 
13 yr. 


15. Castration 
phenomena 
since attempted 
repair of bilat- 
eral hernia 2 yr. 
before 


16. Unilateral 
cryptorchid till 
35th yr. when 
descended testis 
was removed 
surgically with 
immediate, se- 
vere and sus- 
tained castra- 
tion phenomena 
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tropin approximates one such M.u. (Catchpole, un- 
published data). 

The present study concerns 4 castrate male sub- 
jects and 2 men who developed primary gonadal in- 
sufficiency following attempted repair of indirect in- 
guinal hernias (table 1). Three of these men were 
studied over a period of more than two years. The 
plan of the experiment involved successive periods 


number and nature of hot flushes, sweating and penile 
erections. 
RESULTS 

Table 1 summarizes the clinical data together with 
those of the gonadotropic and sex hormone assays 
performed either prior to the present course of treat- 
ment, or during periods of nontreatment. The data 
on sex hormone output were obtained in collabora. 
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Fig. 1. ExcRETION OF GONADOTROPIC HORMONE in case 11 during periods of nontreatment, and 
treatment with androgens. The androgens used were testosterone propionate given intramuscularly, 
pellets of testosterone propionate implanted subcutaneously (**), and methyl testosterone given 


orally (*). 


In figures 1 to 4, clear columns indicate that assays for gonadotropin were negative at the level 
tested. The sign /\ indicates amounts greater than tested levels. 


in which therapy with androgenic hormones was 
alternately given and withheld. 

Several methods of administration of the hormones 
were tried. Testosterone propionate? was injected 
intramuscularly in peanut oil solution or implanted 
subcutaneously in the form of pellets. Tablets of 
methyl testosterone? were given by mouth. Gonado- 
tropic assays were made on the urines of these pa- 
tients at frequent intervals before, during and after 
courses of hormone administration. In order to guard 
against failure to detect small amounts of hormone 
occurring either normally or as a result of medication 
we have always attempted to obtain 2 or more urine 
specimens on consecutive days. The patients kept 
daily records of certain subjective changes such as the 


2 Testosterone propionate (Perandren) and methyl testosterone 
(Metandren) were supplied by the Ciba Pharmaceutical Products, 
Inc., Summit, N. J. 


tion with Dr. R. I. Dorfman, and are reported else- 
where (13). Values for the urinary hormone excte: 
tions are given for subjects 13 and 15 to supplement 
the scanty data available for such in castrate men; 
these individuals were not studied with respect to 
gonadotropic excretion following androgenic therapy. 
Considerable variation was found in the daily ex 
cretion of gonadotropic hormone not only between 
different subjects but also in the same subject. 


CASE REPORTS 


Case 11 (fig. 1). Preliminary assays showed an excretion 
of 50 to 120 M.u. of gonadotropins in April, 1938. Daily 
intramuscular injections of 20 mg. of testosterone pro 
pionate in oil were given from July 11th to Sept. 19th. 
By Oct. 26th all effects of this treatment had subsided, two 
determinations showing greater than 30 M.U., and 120 MU. 
of gonadotropins respectively. This indicated that the 
titer had not changed appreciably from that observed priot 
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to medication. On June 30th of the following year an 
amount of 280 mg. of testosterone propionate was im- 
planted subcutaneously as pellets. By July 12th tests 
showed that urinary gonatropins had diminished to an 
equivocally positive value of 10 m.u. On July 17th the 
assay values were 14 M.U. and subsequent tests during the 
f treat-@ months of July and August were negative. After extrusion 
e datafg of many of the pellets in the middle of August the patient 
labora did not again receive therapy until Nov. 21st when 20 
mg. of testosterone propionate daily was given intra- 
muscularly in oil until Dec. 27th of that year. After more 
than a month without treatment, daily injections of 20 
mg. of testosterone propionate were resumed on Feb. 
8, 1940. Two preliminary assays showed 25 and 10 M.v. of 
gonadotropins on successive days. The reason for these 
low values is unexplained, since assays performed 5 and 
6 days after initiation of treatment showed 120 and 140 
mu. respectively. With continued androgenic treatment 


! penile 


with 
assays 


'7__2sl |9 
nov feb! [mar may 
| partial 
60 | | treatment 
| 
50| 
| yean 
apse)’ 
A 


| 

| else 

>xCre’ 

0 

ct to sept feb mar april may 
rapy. 

ly exf Fig. 2. ExcreTIon OF GONADOTROPIC HORMONE IN case 12 during 
ween periods of non-treatment and treatment with testosterone pro- 


pionate intramuscularly. 


the patient excreted diminished quantities of gonado- 
tropins and after March 11th the findings were usually 
negative for tests of 6 to 10 M.U. It was interesting to note 
that during the course of treatment small ‘escape’ amounts 
of gonadotropic hormone were occasionally found. After 
the lapse of a year during which treatment was given 
intermittently, a further course of therapy was begun on 
Aug. 13, 1941. The subject received 35 mg. of methyl 
testosterone daily by mouth, this dose being increased to 
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70 mg. per day on August 20th for effective clinical con- 
trol. Two months later, assays performed on October 19th 
and 20th were positive for 6 and 12 M.u. of gonadotropin 
per 24 hours respectively, showing that pituitary sup- 
pression had been obtained. 

Case 12 (fig. 2). Initial titers of 65 to 70 M.u. of gonado- 
tropins were found in the urine of this subject in Septem- 
ber, 1938. Treatment with 20 mg. of testosterone pro- 
pionate in oil intramuscularly 2 times weekly beginning 


40 
6 treatment 30 

il april may 

20|2 

mar april may june 


Fig. 3. EXcRETION OF GONADOTROPIC HORMONE IN case 14 during 
periods of nontreatment and treatment with testosterone pro- 
pionate intramuscularly. 


in November and carried through Feb. 25, 1939, pro- 
duced a diminution of the urinary gonadotropins to around 
10 M.u. In March, 1940, after 1 year without treatment, 
preliminary assays showed that the titers had increased to 
52 and 70 M.u. The patient then received treatment with 
20 mg. of testosterone propionate in oil 5 or 6 times per 
week, during which time there seemed to be a definite 
reduction in the urinary values to a mean of 17 M.u. with 
a range of 5 to > 40 M.u. Thus the treatment was ap- ~ 
parently inadequate to secure complete suppression of 
pituitary gonadotropin output, and it is noteworthy 
also that this dosage was only partially successful in abol- 
ishing the clinical symptoms of castration. 


Case 14 (fig. 3). Initial assays prior to treatment of this 
patient showed gonadotropin values ranged from 10 to 40 
m.u. Following inception of treatment with 20 mg. of 
testosterone propionate intramuscularly 5 to 6 times 
weekly, gonadotropic activity had disappeared from the 
urine before the end of the fourth week of treatment. 
Eight days after cessation of injections the urine titer re- 
mained negative, with small amounts reappearing in- 
constantly in the course of the next two weeks. It was 
somewhat unfortunate that this patient was selected for 
numerous determinations, since the relatively low castrate 
values precluded the more extensive changes usually ob- 
served upon administration of hormone and upon with- 
drawal of treatment. 


Case 16 (fig. 4). Preliminary assays in January, 1938, 
showed titers of urinary gonadotropins ranging from 80 
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to 240M.U. Thereafter, during the intramuscular adminis- 
tration of 20 mg. of testosterone propionate daily, high 
values were recorded for at least the next 10 days; sub- 
sequently lower values of 40 to 18 M.u. were encountered. 
Ten days after cessation of treatment, titers of 60 M.U. 
were recorded. High values continued unabated during a 
period of oral treatment with 60 to 120 mg. of methyl 
testosterone daily. For example, at the end of this period 
(April 22nd) titers of 140 and 160 M.u. were observed. 
Within 2weeks after the beginning of daily intramuscular 
injections of 20 mg. of testosterone propionate, values for 
urinary gonadotropins were reduced to less than 20 M.u. 
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not well known. Hamburger (15) injected whole 
urine in mice and employed vaginal smears and 
ovarian histology as criteria of gonadotropic activity, 
He found in a series of 14 castrate subjects that 10 
excreted between 100 and 500 M.v. per liter, 3 had 
undetectable amounts and 1 showed between o and 
300 M.u. per liter. His: technique would not appear 
to permit recognition of quantities of hormone much 
less than 100 M.v. per liter. 

All six men described in the present report as well 
as four other men castrated prepubertally* have ex. 


Twenty-five days after the last injection, values of 75 to 
95 M.U. were recorded. From July 6th to September 11th 
the patient was placed upon a daily maintenance dose of 20 
mg. of testosterone propionate, intramuscularly. As this 
quantity failed to provide satisfactory clinical control, 
the dosage was increased to 40 mg. on September 12th 
and assays in late October and early November, 1938, 
showed urinary gonadotropin titers of less than 10 M.u. 
Thereafter a dosage of 30 mg. was found to be satisfactory, 
and this was continued for a period of one year. On Dec. 
20, 1939, treatment was discontinued for 13 days, and 
was begun again on Jan. 3, 1940. On January 8th and 
1oth the urinary gonadotropic hormone titer was still 
negative, and during 9 consecutive days in May of the 
same year consistently negative values (less than 6 M.U.) 
were recorded. 

DISCUSSION 

Since the work of Hamburger (14, 15) it has been 
known that castrate men may have supranormal titers 
of urinary gonadotropins, but as quantitative meas- 
urements are few the typical quantities and range are 
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Fig. 4. ExcrETION OF GONADOTROPIC HORMONE in case 16 during periods of nontreatment and treatment 
with testosterone propionate intramuscularly, and with methyl testosterone given orally (*). 


creted quantities of gonadotropins generally greater 
than those observed in normal men. Our data show 
that there exists great variability from individual to 
individual, and from day to day in a single person. 
Thus case 14 excreted quantities varying from 10 to 
40 M.U., case 11 from 30 to 140 M.U., and case 16 from 
40 to 240 M.u. We have found the daily excretion in 
normal males to be between 7 and 20 M.vu. The state 
of general health may affect gonadotropic titers as it 
does the excretion of steroid substances (16, 17), but 
the great degree of variation during periods when the 
men were not ill suggests that other factors are op: 
-erative in the production of deviations that exceed 
in some instances any probable inaccuracy due to 
technical procedures. 
The therapeutic use of androgens in men with 
primary testicular insufficiency (cf. (18) for review) 
brings about a diminished excretion of urinary gonad- 


3 Hamilton and Catchpole, unpublished data. 
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otropins. Since in animals the gonadotropic content 
of the pituitary is increased in castrates (19, 20) and 
decreased under the influence of androgens (21), it 
seems reasonable to suppose that alterations in uri- 
nary gonadotropins of castrate men under similar cir- 
cumstances reflect changes in pituitary function. 
Androgenic therapy can cause lowering of the 
urinary gonadotropic titer from the supernormal cas- 
trate level to within the normal range, or even to 
amounts too small to be detected (less than 6 M.v. in 
this series). Continued reduction of gonadotropin 
titers to approximately the normal range was accom- 
plished in case 12 by approximately 100 mg. of tes- 
tosterone propionate per week, given intramuscularly 
as 5 divided doses. Cases 14 and 11, receiving larger 
doses of 120 to 140 mg. of testosterone propionate 
weekly in 6 or 7 divided doses, gave evidence of fur- 
ther inhibition of pituitary secretion, the urinary 
gonadotropin titers being reduced below normal 
levels. A condition of equilibrium obtains between 
circulating steroid hormones and the secretion of 
gonadotropins which is well shown in occasional 
‘escape’ values for gonadotropins (case 11), and in the 
incomplete suppression of gonadotropic excretion 
that occurs during minimal or subminimal therapy 
(case 12). The daily dosage of androgen required to 
suppress the hyperexcretion of gonadotropins in the 
castrate lies between 30 mg. and something less than 
20 mg. of testosterone propionate, when administered 
intramuscularly in 1.0 cc. of peanut oil. Individual re- 
quirements vary considerably. On the basis of clinical 
benefit, case 16 was found to respond best to 30 mg. 
of testosterone propionate daily, whereas manage- 
ment of all other cases was achieved with 20 mg. 
daily. This latter dose is smaller than the quantity 
(25 mg. daily) ordinarily advocated for the treatment 
of castrates (22). Use of this amount in castrate men 
was accompanied by an increase in body weight, 
muscular growth and cardiovascular changes, and 
increased stamina, endurance and erectile ability. 
Further work is necessary to determine whether sex- 
ually immature men, who have reached the third 
decade or more, require for induction of sexual de- 
velopment a larger dose of androgen than that needed 
to maintain in postpubertal castrates a previously es- 
tablished stage of development. 

Implantation of testosterone propionate subcu- 
taneously in the form of pellets has been advocated 
a an economical procedure (23). In case 11 280 mg. 
of testosterone propionate in the form of cylindrical 
pellets with a total surface area of approximately 800 
sq. mm. was implanted on June 30, 1938. Satisfactory 
dlinical relief was obtained and urinary gonadotropin 
titers were reduced to normal or subnormal values 
(fig. 1). Details concerning the type of pellets and the 
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excretion of urinary androgens are given elsewhere 
(24). 

A limited series of observations were made when 
methyl testosterone was given orally. Case 16 con- 
tinued to have elevated urinary titers of gonadotropic 
hormone during a 20-day course of treatment with 


may 


inqdequater adequat 
treat- none oral) | (intramuscula 


Fig. 5. CHART OF THE NUMBER OF HOT FLUSHES recorded in case 
16 during periods of nontreatment, treatment with methyl testo- 
eg orally and with testosterone propionate given intramuscu- 

y. 


none 


from 70 to 100 mg. daily of this substance; no relief 
of symptoms occurred. However, as already noted 
the therapeutic requirement of injected testosterone 
propionate for this patient was higher than in others 
of our series. Greater success was obtained in case 11 
who received 70 mg. of methyl testosterone daily for 
2 months. Both clinical relief and pituitary suppres- 
sion were apparent. 

Following the initiation of effective treatment, that 
is, treatment which will control clinical symptoms 
and eventually cause the disappearance from the 
urine of measurable quantities of gonadotropins, a 
decreased excretion of hormone was usually seen 
after 10 or 13 days, with more or less complete dis- 
appearance within 3 weeks. We attempted to use the 
smallest dosage compatible with clinical relief and it 
is conceivable that with more energetic treatment 
these time relations would be shortened. By continu- 
ing treatment at the maintenance level, inhibition of 
pituitary function may apparently continue in- 
definitely. Urine from case 16 gave negative tests for 
gonadotropins for 10 consecutive months, the longest 
period of treatment during which bioassays were 
made. 

In every instance in which urinary gonadotropins 
had disappeared during courses of androgenic therapy 
there was a reappearance after cessation of treatment, 
in amounts as high as those observed prior to therapy. 
Such return to high levels has been noted after 3- 
month periods of intensive androgenic therapy, and 
to this degree at least therefore, the suppression of 
pituitary gonadotropic function is reversible. 

In case 11, following incomplete disappearance of 
gonadotropic hormone from the urine there was a 
definite increase 7 days after cessation of treatment. 
In case 14 the gonadotropic hormone reappeared in 
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the urine 7 days after treatment was stopped, but a 
few days later the titer was again negative. The exact 
time relations of the recovery process are obscured by 
the possibility of residual amounts of hormone re- 
maining at the injection sites. 

As an approach to the problem of obtaining more 
objective and quantitative analysis of the effects of 
androgen therapy in castrate men, we have charted 
the number of hot flushes experienced daily by these 
individuals. In figure 5 the findings in case 16, cover- 
ing a 2% month period, may be compared with the 
corresponding period of therapy and hormone assay 
charted in figure 4. Hot flushes continued unabated 
during a course of treatment with 70 to 100 mg. of 
methyl testosterone daily given orally, but were 
promptly alleviated by intramuscular injections of 
testosterone propionate. The occurrence of hot 
flushes is thus related to androgenic treatment and 
this may be correlated to some extent with the con- 
trol of gonadotropin excretion. However, we do not 
believe that body levels of gonadotropic hormone are 
causally related to vasomotor instability. Upon 
institution of androgenic therapy hot flushes may 
disappear before values of urinary gonadotropins 
are substantially altered, and upon cessation of ther- 
apy hot flushes may reappear promptly even before 
gonadotropic excretion values return to normal levels. 
A similar dissociation of gonadotropic titers and vas- 
cular changes has been reported in women (8, 25). 
Furthermore, we feel that a psychogenic factor is im- 
portant in several of our patients with the most 
severe vascular disturbances; clinical benefit from 
androgenic therapy was often less during periods of 
stress. 


SUMMARY AND CONCLUSIONS 


1. Men with primary testicular insufficiency ex’ 
crete amounts of urinary gonadotropins that are gen- 
erally greater than those of normal men. Both indi- 
vidual and day to day variations are considerable, the 
range of values being from near normal to eight or 
ten-fold normal. 

2. Testosterone propionate administered in thera- 
peutic dosages reduced the excretion of urinary 
gonadotropins to undetectable amounts (less than 6 
M.U. per 24 hours). Significant diminution in gonado- 
tropic hormone excretion occurred within 10 to 13 
days after the beginning of treatment, and with con- 
tinued treatment the urine remained free of gonado- 
tropins for as long as the study continued (10 
months). 
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3. Following cessation of 3-month courses of an- 
drogenic therapy, gonadotropic titers rose to levels 
observed prior to treatment, detectable amounts 
being seen after 7 to 13 days. Thus no permanent 
impairment of this mechanism has been demon- 
strated. 

4. There is no evidence of a direct relation be- 
tween gonadotropic titers and the incidence of hot 
flushes or vasomotor instability in men with primary 
testicular insufficiency. 

5. Although in one case 30 mg. of testosterone 
propionate was required for clinical benefit and con- 
trol of excessive excretion of gonadotropins this was 
usually accomplished with a daily dose of 20 mg. of 
testosterone propionate injected intramuscularly in 
1.0 cc. of peanut oil. This dose is about four-fifths of 
that usually recommended. Control of symptoms and 
gonadotropic excretion was obtained in one castrate 
patient with 70 mg. daily of methyl testosterone ad- 
ministered orally. 
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Vasomotor Reactions Persisting 
for Twenty Years in a Male 


Treatment with Androgens 


Morton Biskinp, M.D. 


Fron the Endocrine 
Clinic, Beth Israel Hos- 
pital, New York City 


to those which occur in the menopause, are 

quite rare in the male. In the case to be re- 
ported here,' flushes associated with profuse per- 
spiration first began following testicular atrophy that 
supervened on a bilateral herniorrhaphy. The dis- 
turbances occurred approximately every half-hour 
and the syndrome persisted for twenty years. Under 
adequate androgen therapy’ the flushes and sweating 
disappeared; they recurred whenever the dosage was 
reduced below the maintenance level. 


Rie VASOMOTOR- REACTIONS, analogous 


CASE REPORT 


S.H., a §2-year-old unmarried white male, a former resi- 
dent of Austria, bookkeeper by trade, was first seen on 
Aug. 18, 1940. He complained of flushes and perspiration 
which occurred about every half-hour and were so severe 
that they interfered with his work and embarrassed him 
socially. Twenty-five years previously he had received 
roentgen therapy under the chin and to the pubic region 
for a dermatitis that had resisted other therapy. Following 
this the hair in both regions fell out and did not grow 
back. He noticed no change in the size of his testicles 
at this time nor was there any diminution in libido or po- 
tency. Five years subsequently he was operated in Vienna 
for a bilateral inguinal hernia. Following the operation, 
according to the patient, he had a hemorrhage into the 
scrotum which was drained. Shortly after recovery from 
the herniorrhaphy he noticed that his testicles had dimin- 
ished in size to about that of the tip of his index finger, and 
he thought that subsequently there was some loss of libido 
and potency. About this time he first began to have flushes 
which lasted about two or three minutes at a time and 
recurred at the intervals already indicated. For the ensuing 
181% years the syndrome, so far as he could tell, remained 
more or less constant; he received no therapy. Shortly 


Received for publication December 16, 1941. 
_ 11am indebted to Dr. Edwin G. Langrock for permission to 
investigate this case. 
_? The androgens used in this study, with the exception men- 
tioned in footnote 3, were supplied through the courtesy of Dr. 
Ie H. Stoner of the Schering Corporation, Bloomfield, New 
ersey. 


{Flushing and Male 
Hypogonadism } 


after coming to America in 1939 the flushes became more 
severe (though not more frequent); at the time of his first 
examination he felt them to be almost incapacitating. He 
had been treated about eight months previously for pan- 
sinusitis and atrophic rhinitis. 

Examination. His height was 63 inches, his weight was 
13914 pounds. The general contour of the body appeared 
feminine, with excessive deposition of fat over the hips, 
a protuberant abdomen, and gynecomastia. The skin was 
smooth; pubic and axillary hair were almost completely 
absent and there was an area of alopecia under the chin. 
There was no palpable enlargement of the thyroid. The 
penis and scrotum appeared normal but testicles could 
not be palpated; there was a long transverse scar just 
above the pubis. Except for the sinusitis and atrophic 
rhinitis already mentioned, there were no other abnormali- 
ties. The blood pressure was 140/80 mm. Hg; fasting blood 
sugar, 75 mg. per cent; basal metabolic rate, +10. 


Treatment. The patient was first given testoster- 
one ointment for percutaneous administration of 4 
mg. and later 8 mg. of the steroid a day. This pro- 
duced a noticeable increase in libido but had no effect 
on the flushes. Subsequently he received 25 mg. of 
testosterone propionate in oil intramuscularly twice 
a week together with testosterone from 4 to 8 mg. a 
day percutaneously for one month. There was grad- 
ual diminution in the frequency and duration of the 
flushes until at the end of the month he had only one 
or two fleeting reactions a day. He felt definitely 
stronger, and he noticed a considerable increase in 
libido and potency. He gained 74 pounds. 

The patient then received 10 mg. of methyl testos- 
terone orally three ties a day in place of the injec- 
tions previously given, at the same time continuing 8 
mg. of testosterone per day percutaneously. At the 
end of two weeks he was completely free of flushes 
and reported that he had spent 5 hours in a very 
warm and crowded room without a single reaction; 
formerly this environment would have been intoler- 
able. 

Because a further supply of testosterone propio- 
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nate or methyl testosterone was not immediate! » avail- 
able, for the ensuing three weeks he used only the 
testosterone ointment, 8 mg. of the steroid per day. 
At the end of this time the flushes had recurred and 
were appearing irregularly from every half to two or 
three hours. 

Small pellets of methyl testosterone, prepared 
under a pressure of 6900 pounds per square inch, 
were then implanted.’ Using the method described by 
G. R. Biskind (1) 16 pellets weighing a total of 150.7 
mg. were inserted through a long No. 12 hypodermic 
needle by means of a stylet into the subcutaneous 
tissue of the outer aspect of the right thigh on Jan. 
24, 1941. All other androgenic therapy was discon- 
tinued. 

Unfortunately, at about this time the patient ac- 
quired influenza. Shortly after recovery from the at- 
tack he complained of a sore mouth and lips and was 
found to have a stomatitis with the purplish-red 
fissured tongue and the typical fissures at the corners 
of the mouth indicative of a predominant riboflavin 
deficiency. This was treated with large doses of 
brewers’ yeast, a preparation of vitamin B com- 
plex derived from yeast and liver, riboflavin, nico- 
tinic acid, fresh liver and parenteral crude liver 
extract. Later, when nicotinamide became avail- 
able, it was substituted for the nicotinic acid, as 
the vasomotor reactions produced by the latter 
drug appeared to confuse the clinical picture; the 
patient spontaneously reported moderate improve- 
ment in the flushes promptly after this change 
was made. The oral lesions improved slowly, but 
were still detectable after several months of continu- 
ous treatment with large doses of the specific sub- 
stances. Exacerbations occurred whenever he caught 
a cold or was under unusual stress. The blood picture 
was normal. 

After implantation of the pellets, for about 10 
days or two weeks there were no flushes or only one 


3 These were kindly supplied by Dr. Gerson R. Biskind of Mt. 
Zion Hospital, San Francisco, California. 
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or two a day. Then they became gradually more fre- 
quent, occurring every 1% to 3 hours. After about a 
month the pellets were no longer palpable although, 
judging from the lessened frequency of the flushes, 
some androgen was probably still present. 

Injection of 25 mg. of testosterone propionate in 
oil intramuscularly twice a week again caused com 
plete cessation of symptoms after five weeks. Again, 
when it became necessary to interrupt therapy the 
syndrome returned to its original status; within three 
weeks the patient was having flushes every half hour, 

On June 20, 1941, four 75 mg. pellets of testoster- 
one (total 300 mg.) were implanted through a small 
incision subcutaneously in the upper left gluteal 
region. Healing occurred rapidly and there was no 
local tenderness. Prompt improvement in the flushes 
followed (mild reactions occurred about every two or 
three hours) but this amount of androgen was insuf- 
ficient entirely to control the symptoms. Judging 
from recent reports (1, 2) probably two or three 
times the amount implanted would be necessary. The 
pellets were still palpable 314 months later, at which 
time the symptoms, while present, were so mild and 
infrequent that he ceased complaining about them. 
The androgen therapy caused no change in fat distri: 
bution and the gynecomastia was unaffected. While 
the sinusitis had improved there was no change in the 
atrophic rhinitis. No significant change occurred in 
the basal metabolic rate. 


SUMMARY 


An unusual case is reported of rhythmically recur. 
ring flushes persisting for twenty years in a male with 
secondary hypogonadism. The flushes disappeared 
under adequate androgen therapy and recurred when: 
ever dosage was reduced below the maintenance level. 
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IRwIN JAFFE, M.D., AND 
GrorGE Brockway, M.D. 


From the Pediatric Endocrine 
Clinic of the Kings County 


Hospital, Brooklyn, New York 
ALE SEX HORMONE has rarely been used in 
M the treatment of endocrine disturbances in 

children. Since the first reports on the use 
of male sex hormone there has been the fear and the 
danger of side effects. Male sex hormone definitively 
produces profound anatomical changes, such as the 
growth of the penis, scrotum, seminal vesicles and 
prostate, as well as the development of pubic and 
axillary hair and the hair on the extremities. There is 
amarked change in the texture of the skin and in addi- 
tion there is an improvement in the general well-be- 
ing and personality with the use of this hormone. 
Kenyon (1) reports that its use brings about a re- 
tention of nitrogen and sodium and a slight increase 
in the basal metabolic rate. Moore and Price (2) 
hypothesized that the sex hormones cause atrophy 
of the gonads by inhibition of the gonadotropic 


>Cur’ 

with | hormone of the pituitary. Recently Zelson and 
ared  Steinitz (3) stated that the male sex hormone will 
hen: § Produce an enlargement of the penis and scrotum 


and growth of pubic hair, but will also cause a 
shrinkage in the size of the testicle descended and 
undescended. Shay and his collaborators (4) state 
“the immature germinal epithelium can be stimu- 
lated by testosterone propionate to increased ac- 
tivity but not toan earlier maturation. Once a stage 
is reached at which maturation intrinsically be- 
comes possible, testosterone propionate may stimu- 
late maturation quantitatively. The treated animals’ 
testes then carry more mature spermatozoa than those 
of the controls.”’ They found that treating young rats 
with large doses of testosterone propionate causes less 
inhibition of growth and sperm maturation than small 
doses. They tentatively explain their findings thus: 
“Testosterone propionate is thought to stimulate the 
testes directly, at the same time exerting an inhibitory 
influence on the pituitary. This in turn inhibits the 
testes through inhibition of the gonadotropic pitui- 
tary hormone. During the first month of life the stimu- 
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The Use of Male Sex Hormone 
in Endocrine Disturbances in 


{Androgens and Genital 
Development} 


lating effect is not counteracted by inhibition of the 
pituitary because gonadotropic function is not yet 
developed. Very large doses are necessary to make 
the stimulating effect dominant, or in other words the 
pituitary is more sensitive to testosterone than the 
testes.” The reciprocal influence of the pituitary and 
gonad secretions seems to be one of the principal regu- 
latory factors in the hormone secretion. 

In our present state of knowledge it is impossible 
to state when the male sex hormone secretion is first 
established (5). It has been hypothesized that em- 
bryonic development of the Wolffian ducts is condi- 
tioned by secretion from the embryonic testis. 
Moore, in his microscopic studies on the human pros- 
tate, suggested a temporary flush of hormone se- 
cretion at birth (perhaps this is due to maternal 
hormones), a lower grade of secretion sufficient to 
cause slow growth of the prostate to about 10 years of 
age, thena rather sudden rush of more active secretion 
at puberty, a constant active secretion until the fifth 
and sixth decade and then a gradual diminution of 
hormone production. Nathanson and his associates (6) 
report that from 3 to 7 years of age, both boys and 
girls excrete a small and constant amount of estrogens 
and 17-ketosteroids in the urine with very little dif- 
ference between the sexes. From 8 until 11 years there 
is an increased secretion of these hormones, the estro- 
gens in the girls and the 17-ketosteroids in the boys. 
There is higher excretion of 17-ketosteroids in boys 
after 11 years of age. The follicle-stimulating hor- 
mone appears in the urine of boys between 12 and 13 
years of age. 

It seems logical to believe in the theory of Shay 
that there will be only a stimulative effect on the 
testes in children, since the gonadotropic function of 
the pituitary is not yet developed and so no inhibitory 
activity can occur. 

The results in the treatment of cryptorchidism 
with male sex hormone have been no better than with 
other endocrine products. The percentage of descent 
varies roughly from 10 to 80 (7). Zeithaml (8) re- 
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ported that in 8 patients with 10 undescended tes- 
ticles treated with testosterone propionate no change 
was noted in the testes. These received from 17.5 to 
145 mg. In none of these patients studied was there 
an observable effect on growth or body build. Zelson 
and Steinitz (3) reported on 20 children between 7% 
and 13 years of age. Eleven had had previous treat- 
ment with gonadotropic hormone varying between 
5100 and 40,000 u. There was complete descent in 15 
per cent and partial descent in 45 per cent. One boy 
grew one-half inch and one grew 1 inch in four weeks. 
Subsequently (9) these authors reported on the treat- 
ment of cryptorchidism with combinations of anterior 
pituitary-like substance and testosterone, 53 per cent 
responded with complete descent of the testes. 

Fourteen cases of endocrine disturbances which 
were treated with male sex hormone ointment! and 
oral methyl testosterone! are here reported. There 
were § patients with 5 undescended testicles, 7 with 
infantile genitalia, 1 case of hypogonadism and 1 of 
atrophy of a testicle following mumps. 


CASE REPORTS 


Case 1. W.L., a 10-year-old boy, was admitted on 
Dec. 4, 1940, to the Pediatric Endocrine Clinic with the 
complaints of undescended testicles and obesity. Physical 
examination revealed the right testicle undescended; the 
left was descended but was small and soft; the penis was 
small and there was a female distribution of fat. The 

‘B.M.R. was —3; roentgenograms of the sella and the 
epiphyses revealed normal structure. The weight was 127 
Ib., the height 61 inches. He was given gonadotropic hor- 
mone,” 10 u twice weekly and received a total of 210 units 
with no improvement. On May 3, 1941, he was given 4 
mg. of testosterone propionate by inunction six times a 
week. On June 21, 1941 the penis had increased in size, 
pubic hair had become abundant, the left testicle was 
much larger and firmer, the right testicle was still unde- 
scended, the weight was 128 Ib. and the height 63 inches. 


Case 2. J.G., a 74-year-old boy was admitted on Feb. 
10, 1941, to the Pediatric Endocrine Clinic. Physical ex- 
amination revealed an obese child with a minute penis and 
a right undescended testicle. The B.M.R. was +2 and 
roentgenograms showed no abnormalities in the osseous 
centers. He was given methyl testosterone, 10 mg. once 
daily. On June 14, 1941, his condition was unchanged. 
However, his height was now 54 inches and his weight 
g2 lb. while on admission his height had been 524 inches 
and his weight 89 Ib. 


Case 3. A.F.,a 10-year-old boy, was admitted on Feb. 
17, 1940, to the Pediatric Endocrine Clinic. Physical ex- 
amination revealed an obese boy with a small penis and a 
right undescended testicle. His weight was 103 Ib. and his 


1 The testosterone propionate (Perandren) and the methyl 
testosterone (Metandren) were supplied by the Ciba Pharma- 
ceutical Products, Inc., Summit, New Jersey. 

2? Pregnant mare's serum. 
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height 5414 inches. He was given testosterone propionate, 
10 mg. weekly for four months. On Sept. 7, 1940, the right 
testicle was still undescended, the penis was larger, the 
pubic hair profuse. The B.M.R. was —1 and roentgeno- 
grams showed a slight delay in the epiphyseal centers of 
both pisiform bones. He was treated with testosterone 
propionate again for one month. On Nov. 23, 1940, there 
was no improvement. His weight was 120 lb. and height 
5734 inches. He was then given testosterone propionate 
by inunction. On Feb. 15, 1941, there was marked growth 
of the penis, pubic hair had increased, the left testicle 
was firmer, the right was not felt. On March 21, 1941, 
both testicles were descended. His weight was 121 |b. 
and his height 5834 inches. When last seen in September, 
1941, the testicles were still descended. 


Septem 

Case 4. H.B., an 11-year-old boy, was admitted on Nov. 
28, 1939, to the Pediatric Endocrine Clinic. Physical ex J Case 
amination revealed a left undescended testicle. His height § 7, 194¢ 
was 60 inches and weight 94 lb. He received anterior pitui- § aminati 


tary-like hormone 500 u twice weekly for one year with 
no results. On Oct. 5, 1940, he was given testosterone 
propionate, 10 mg. weekly. His height at this time was 61 
inches and weight 103 lb. He received treatment for one 
month with no improvement. He was then given testos- 
terone propionate by inunction in addition. On March 
22, 1941, there was no descent of the testicles noted. His 
height was 64 inches and his weight 108 Ib. Therapy was 
discontinued. 


Case 5. I.P., a '7-year-old boy, was admitted on May 25, 
1940, to the Pediatric Endocrine Clinic. Physical examina- 
tion revealed a left undescended testicle. His weight was 
64 lb. and his height 491% inches. He was given anterior 
pituitary-like hormone, 150 u twice weekly for three 
months with no improvement. On Sept. 14, 1940, he was 
given testosterone propionate, 10 mg. weekly. His weight 
was 62 lb. and his height 50 4 inches. The roentgenogram §‘ 
showed the epiphyses were normal. On May 3, 1941, the 
testicle was still undescended and the patient was given}! 
testosterone propionate by inunction. His weight was 
76 lb. and his height 52% inches. On June 14, 1941, the 
testicle was still undescended. The weight was 74 lb. and 
the height 54 inches. 


Of these five cases of cryptorchidism only one 
cryptorchid testicle descended. However, four of 
these boys showed an abnormal rate of growth and 
the other showed marked improvement of the second: 
ary sex characteristics. 


Case 6. F.M.,a 16-year-old boy, was admitted on April 
14, 1939, to the Pediatric Endocrine Clinic. Physical ex 
amination revealed a typical eunochoid. The breasts were 
large and fatty. The penis and testicles were very small. 
There was no body hair. The voice was high-pitched. The 
height was 64 inches and the weight 119 lb. The Wasser’ 
mann reaction was 4 +. He was given an anterior pituitary 
like substance until Nov. 4, 1939, with no improvement 
resulting. His weight was now 127 lb. and his height 6634 
inches. He was given testosterone propionate, 10 mg. three 
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times weekly and this was then increased to 25 mg. three 
times weekly. By February, 1940, he had received about 
475 mg. of testosterone propionate. There was definite in- 
crease in the size of the penis, some pubic hair was visible 
and the voice was lower pitched. On July 30, 1940, his 
height was 69 inches and his weight 132 lb. The penis had 
further increased in size, pubic and axillary hair was pres- 
ent and there was a fine fuzz on his cheeks. The B.M.R. 
was —3. On March 1, 1941, his height was 72 inches, his 
weight 142 lb. He had had no therapy for one month be- 
cause of interstitial keratitis. The testicles were firm but 
small, the penis was normal, there was abundant hair in 
the pubic and axillary regions and he was shaving once a 
week. He was given oral methyl testosterone 10 mg. three 
times a day and this was later reduced to 10 mg. daily. In 
September, 1941, his condition was excellent. 


Case 7. G.K., a g-year-old boy, was admitted on Dec. 
7, 1940, to the Pediatric Endocrine Clinic. Physical ex- 
amination revealed a right atrophic testicle which had 
followed an attack of mumps. The testicle was the size of 
alima bean. The patient was given testosterone propio- 
nate, 10mg. twice weekly, for one month without results. 
He was then given the injections once weekly in addition 
to testosterone propionate ointment. In April, 1941, his 
general condition was good. The B.M.R. was —1 and 
roentgenograms of the epiphyses showed them to be nor- 
mal. The atrophic testicle had increased until it was the 

B size of a small walnut. The patient was discharged. His 
height on admission was 60 inches and at discharge 6014 
inches. 


Case 8. L.S., a 1334-year-old boy, was admitted on 
March 2, 1940, to the Pediatric Endocrine Clinic. Physi- 
cal examination revealed small genitalia, no pubic hair 
and a high-pitched voice. He was given testosterone pro- 
pionate, 10 mg. twice weekly for two months, with no 
change. On April 19, 1941, the genitalia were unchanged 
in appearance and the patient was given oral methyl 
testosterone, 10 mg. daily. On May 24, 1941, the genitalia 
had increased markedly in size. 


Case 9. P.S., a 12-year-old boy, was admitted on Jan. 
10, 1939, to the Pediatric Endocrine Clinic. Physical ex- 
amination revealed bilateral undescended testicles. He 
received anterior pituitary-like hormone three times 
weekly. On May 16, 1940, both testicles were descended. 
He was seen again March 1, 1941 and this time the geni- 
, ptalia were small and the testicles soft. He was given testos- 
terone propionate, 10 mg. weekly for three months with 
no change resulting. On June 7, 1941, he was given oral 
methyl testosterone, 10 mg. every other day. In Septem- 
» Bber, 1941, there was no change noted. 


Case 10. T.B., a 10-year-old boy, was admitted on May 
8, 1939, to the Pediatric Endocrine Clinic. Physical ex- 
Bamination revealed infantile genitalia. A roentgenogram 
» Bshowed slight delay in the appearance of the pisiform bone. 
He received anteroir pituitary preparations without re- 
sults. After six months during which he received no treat- 
ment he was given testosterone propionate, 25 mg. weekly 
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for three months which resulted in an increase in the size 
of the penis but not in the testicles. On April 19, 1941, 
his condition was unchanged and he was given oral methyl 
testosterone, 10 mg. daily. His height was 5934 inches, 
his weight 112 lb. By June of 1941, the testicles had in- 
creased in size. His height was 61 inches and his weight 


113% lb. 


Case 11. J.D.,a g-year-old boy, was admitted on Feb. 8, 
1939, to the Pediatric Endocrine Clinic where he received 
gonadotropic hormone for undescended testicles which 
descended following therapy. He returned to the clinic 
because of very small genitalia and received anterior 
pituitary-like hormone, 500 u twice weekly for one year, 
without improvement. On Dec. 14, 1940, he was given 
testosterone propionate by inunction. By June, 1941, the 
genitalia showed a marked increase in size and therapy was 
discontinued. 


Case 12. H.S., an 8-year-old boy, was admitted on May 
28, 1940, to the Pediatric Endocrine Clinic. Physical ex- 
amination revealed small genitalia. The B.M.R. was —1. 
He was given an anterior pituitary extract twice weekly 
for five months without improvement, and then was given 
anterior pituitary-like hormone, 500 u twice weekly for 
two months, without improvement. On Feb. 15, 1941, the 
testicles were small and soft and receded easily. He was 
given oral methyl testosterone, 10 mg. daily. On June 28, 
1941, the genitalia were normal in size; both testicles were 
firm and large and did not recede. 


Case 13. F.C., a 15-year-old boy, entered the Clinic 
because of short stature and infantile genitalia. His weight 
was 81 lb. his height 5414 inches. Roentgenograms 
showed a delayed development of the osseous centers of 
both wrists. He received an anterior pituitary preparation 
for eight months without results. On Sept. 21, 1940, he 
was given testosterone propionate, 10 mg. weekly. His 
height at this time was 56 inches. He received the injec- 
tions until Jan. 4, 1941. The genitalia were still small, 
there was no change in the body hair and the voice was 
still high-pitched. However, there was a marked improve- 
ment in the general condition. The boy was more cheerful, 
more active and brighter. A roentgenogram showed 
generalized hypo-development of the bones of both hands. 
Treatment was stopped. On March 15, 1941, the boy was 
seen again. He was tired, nervous and irritable and the 
skin was very dry. He was given testosterone propionate 
by inunction. On June 28, 1941, his general condition was 
good, the genitalia had increased markedly in size, the skin 
was moist and smooth and therapy was stopped. His 
height at this time was 57 inches and his weight 85 lb. 


Case 14. M.T., a 6-year-old boy seen in the Pediatric 
Endocrine Clinic on Jan. 25, 1941. Physical examination 
revealed obesity with infantile genitalia and alopecia 
areata. His .eight was 94 lb. and his height 5214 inches. 
He was given gonadotropic hormone, 10 u twice weekly. 
On May 5, 1941, there had been no change in his condi- 
tion. His height was 53 inches and his weight 102 lb. The 
B.M.R. was +7 and the roentgenogram showed no delay 


|__| 
me. 
nate, 

right 
the 
geno 
of 
there 

eight 
onate 
owth 
sticle 

1941, 
1 Ib. 
nber, 
Nov. 
al ex. 
eight 
pitui 
with 
erone 
as 61 | | 
r one 
>stos- | 
{arch | 
His 
7 was 
25, 
nina’ 
was 
-erior 
three 
> was 
eight 
gram 
the 
iven 

was 

, the 

ang 

on 
r 0 

and 
ond 
pri 
ex 
were 
mal 
Th 
sse 
tary 
nen 
663 


192 


in ossification. He was given testosterone propionate 
inunction with no results after one month. 


In our use of male sex hormone in children we have 
been particularly impressed with certain factors. One 
is the lack of any side effects which we were particu- 
larly careful to check. In no instance was there any 
complaint of priapism or ejaculations, diurnal or noc- 
turnal. In only one case were there nocturnal ejacula- 
tions (Case 6), and we considered this result more 
therapeutic than otherwise. 

Another striking factor was the ease of adminis- 
tration and the willingness of the patients to take 
this form of therapy. There has always been difficulty 
in getting children to return regularly for injections 
so that therapy by the intramuscular method had 
never been continuous. With the use of the ointment 
and tablets the children were much more cooperative 
and the dosage was easier to regulate. 

The last factor which impressed us was the effect 
on the rate of growth in a number of these boys. In 
four there was a definite increase in the rate of growth 
over the normal. In none of the patients on whom 
roentgenograms were made was there premature 
closure of the epiphyses noted. 


SUMMARY 


Fourteen males, 16 years of age and younger, with 
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endocrine disturbances, were treated with testoster. 
one propionate by inunction and with oral methy| 
testosterone and Metandren. 

We have found the use of ointment and tablets by 
mouth more efficacious than intramuscular treatment 
in children. 

No deleterious side effects were noted. 

Seven boys with infantile genitalia were treated 
and 5 were so improved that they were discharged, 
Five cases of cryptorchidism were treated; only 1 
cryptorchid testicle descended. Four of these boys 
showed an increased rate of growth. One atrophic 
testicle was increased in size. One eunuchoid patient 
improved remarkably on the therapy employed. 
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COMMUNICATIONS 
» 3 THE EDITORS 


INCE GOITER reduces military strength, its cause and 

distribution should be of interest at this time. The 
first communication! of the series supports the io- 
dine-deficiency theory of its origin but many physicians 
still consider the cause of goiter to be unknown. Few 
analyses of iodine in drinking water have been made, 
therefore the relation of iodine to geological formations is 
considered. 

A reduction in goiter incidence in areas over petroleum 
and salt deposits has been noted.? The salt is usually 
formed by the evaporation of impounded sea water, but 
smaller deposits may arise from these by solution, trans- 
portation and re-evaporation. Petroleum is often under- 
laid by brine and the frequency of its association with 
brine or salt might indicate its marine origin. An area of 
salt and petroleum is not uniform throughout, there being 
many gaps in the layers of both salt and petroleum, which 
would require close spacing of expensive drilling for com- 
plete mapping. Owing to its greater commercial value, the 
petroleum areas have been explored more thoroughly than 
the salt. The salt came from the ocean which is calculated 
to contain about 65 billion tons of iodine, and since this 
remains soluble after the water is evaporated, marine de- 
posits are a valuable source of iodine to land organisms. 
Rocks contain more iodine per volume than sea water and 
some of the iodine released by weathering is retained in 
the soil. Soils are richer in iodine than the rocks from which 
they are formed. But this source of iodine alone is not 
sufficient to prevent goiter. 

The Texas Panhandle (including the adjacent region) 
is unique in that the petroleum has proven valuable and 
avaluable deposit of potash has been the incentive for still 
more drilling. There are two potash mines 1000 and 1800 
feet deep near Carlsbad, New Mexico tapping the earth 
beneath the deepest part of the sea that existed in the 
Permian period. The axis of this Permian deep extends 
northeast through the Texas Panhandle and western Okla- 
homa into Kansas. Salt is encountered about 700 feet be- 
low the surface and in some places it extends to about 
11,000 feet.*4 To account for this great thickness (since 
ocean water is only 3.5% total solids) it is supposed that 
this Permian sea maintained a connection with the ocean 
which fed in more water as it evaporated. From the area 
of the deposits (about 100,000 square miles) and the ratio 
of iodine to salt in sea water, it may be calculated that the 
deposits contain about 30 million tons of iodine—on the 


1McCienpon, J. F., anp W. C. Foster: J. Clinical Endocri- 
nology 1: 187. 1941. 

2 McCtenpon, J. F.: Iodine and the Incidence of Goiter. 
University of Minnesota Press, 1939. P. 8. 

5 Mansrietp, G. R.: Indust. & Engin. Chem. 15: 494. 1923. 

‘ Smitu, H. L.: Indust. & Engin. Chem. 30: 854. 1938. 
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basis of McClendon's analysis of the iodine content of 
ocean water (50 parts per billion).* 

Although the iodine together with the common salt is 
brought to the surface mainly by artesian wells and 
springs, many of these springs have become impounded 


Tasie 1. IODINE AND CHLORINE® CONTENT OF MINERAL WATERS 


IN KANSAS 
(parts per million) 

Locality rine dine Locality rine 

Abilene 110,000 6.3 || Rosedale 14,000 1.0 
Arkansas City 19,000 St. Paul 17,000 
Atchison 16,000 Greenwood Co. | 6,900 
Eureka 4,390 Allen Co. 16,700 
Fredonia 49,000 8.4 ||Wyandotte Co. 25,700 
Geuda Springs 11,000 Meade Co. 42, 800 
Independence 45,000 1.3 |} Douglas Co. 49,700 
Lawrence 30,000 Barton Co. 54,500 
Leavenworth 16,000 Pawnee Co. 5'7,800 
Marion 33,000 Montgomery Co. 59,400 
Mound City 10,000 McPherson Co. 187,000 


TaBLe 2. IODINE IN DRINKING WATER 


(parts per billion) 


Permian salt area Points in surrounding states 


Ames, Iowa 0.012 


Lincoln, Neb. 0.05 
Iowa City, 0.015 


Independence, Kan. 0.06 


Hutchinson, Kan. 0.10 Bozeman, Mont. 0.015 
Lawrence, Kan. 0.10 
Ft. Scott, Kan. 0.66 
Kansas City, Kan. 1.69 
Salina, Kan. 3.91 


TABLE 3. FREQUENCY OF LARGE GOITERS PER 1000 
DRAFTED MEN IN WORLD WAR I 


Surrounding states 
Texas 0.30 Colorado 5.29 
New Mexico 0.88 Wyoming 15.37 
Oklahoma 0.72 Montana 21.00 
Kansas 1.25 South Dakota 4.09 
Nebraska 2.14 Iowa 6.68 

Missouri 3.99 


and form ‘alkali lakes’ over the axis of the salt deposits. 
Salt has been commercially obtained in the Texas Pan- 
handle and Kansas for a long period. 


5 McC enpon, J. F.: Science 56: 269. 192 
® The University Geological Survey € Kansas: 7. Mineral 


Waters 68. 1902. 
193 


ume 2 
‘Oster: 
by 
tment | 
eated 
irged, 
nly 1 
boys 
ophic 
itient 
ed. 37: 
Med 
. Fees: 
1s and 
nolog 
2: 
| 


194 


The analyses of these springs (mineral waters) in Kansas 
for chlorine and iodine are given in table 1. 

The chlorine content of the water supply of 146 cities 
and towns in Kansas averages 68 parts per million whereas 
in rivers not draining petroleum-salt regions it seldom ex- 
ceeds 10 parts per million. The Pecos river drains the lower 
part of the Permian salt area and furnishes the main vol- 
ume of the Rio Grande river at Laredo, which analyzed 
164 parts of chlorine per million. The Arkansas river 
which drains Kansas averages 203 parts of chlorine per 
million at Little Rock. The Colorado river of Texas that 
drains the border of the Permian salt area averages 59 
parts of chlorine per million at Austin. The Red River 
that drains the Texas Panhandle averages 121 parts per 
million at Shreveport. It is probable that all but about 10 
parts of chlorine per million of these rivers came originally 
from Permian deposits and should contain the iodide oc- 
cluded by the chloride. 

Although the iodine analyses of drinking waters are 
few, the data in table 2 show a difference between the 
waters of the Permian salt area and that of surrounding 
states.” 

The distribution of simple goiter in the Permian salt 


Conservation of Scholarly Journals 


HE AMERICAN Library Association has created a 

Committee on Aid to Libraries in War Areas, 

headed by John R. Russell, the Librarian of the 
University of Rochester. The Committee is faced with 
numerous serious problems and hopes that American 
scholars and scientists will be of considerable aid in the 
solution of one of these problems. 

One of the most difficult tasks in library reconstruc- 
tion after the first World War was that of completing 
foreign institutional sets of American scholarly, scientific, 
and technical periodicals. The attempt to avoid a duplica- 
tion of that situation is now the concern of the Committee. 

Many sets of journals will be broken by the financial 
inability of the institutions to renew subscriptions. As far 
as possible they will be completed from a stock of peri- 
odicals being purchased by the Committee. Many more 
will have been broken through mail difficulties and loss of 
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area compared with that of the surrounding region neceggj. 
tates the omission of the southern part of the latter since 
this southern region was entirely submerged under the 
sea during several geological periods. With this omission, 
the number of large goiters per 1000 drafted men’ during 
the first world war is shown in table 3. 

It seems evident that there is less goiter in areas over 
the Permian salt deposits than in the surrounding states 
and this is inversely correlated with the leakage of the 
deposits (specifically chlorine and iodine) to the surface, 
This adds support to the iodine-deficiency theory for the 
origin of goiter but it does not demonstrate that the iodine 
intake is adequate by individuals living over the Permian 
salt area, because the incidence of goiter is not zero. The 
universal use of iodized salt is recommended. 


J. F. McCrenpon, Ph.D. I 

W. C. Foster, M.S. 

From the Research Laboratory The r 
of Physiology, Hahnemann Medical Invest 
College, Philadelphia, Pennsylvania Five k 

7 Love, A.G., ANDC. B. Davenport: Defects Found in Drafted Jin anima 
Men. Gov. Printing Office, 1926. P. 111. glycogen 
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shipments, while still other sets will have disappeared in 
the destruction of libraries. The size of the eventual de- 
mand is impossible to estimate, but requests received by 
the Committee already give evidence that it will be 
enormous. 

With an imminent paper shortage attempts are being 
made to collect old periodicals for pulp. Fearing this pos 
sible reduction in the already limited supply of scholarly 
and scientific journals, the Committee hopes to enlist 
the cooperation of subscribers to this journal in prevent 
ing the sacrifice of this type of material to the pulp de 

»mand. It is scarcely necessary to mention the apprecia 
tion of foreign institutions and scholars for this activity. 

Questions concerning the project should be directed to 
Wayne M. Hartwell, Executive Assistant to the Com 
mittee on Aid to Libraries in War Areas, Rush Rhees 
Library, University of Rochester, Rochester, New York. 
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ADRENALS 


Lewis, R. A., G. W. Tuorn, G. F. Koepr anp §&. S. 
DorRANCE. 


The role of the adrenal cortex in acute anoxia. J. Clin. 
Investigation 21: 33. 1942. 


Five hours of low environmental O, tension produced 
in animals (rat, rabbit, dog, monkey) a depletion of liver 
glycogen with persistence of normal blood sugar levels, 
except when anoxia was severe, Twenty-four hours ex- 
posure resulted in a rise in blbod sugar level, liver glycogen 
(except in dogs), and increased urinary N, P, Na, Cl, K. 
The adrenalectomized animal proved incapable of surviving 
similar low Oz tensions, and showed no comparable blood 
or urine changes, save for a marked increase in K excretion. 
Treatment of the adrenalectomized animals with 11- 
dehydro-17-hydroxycorticosterone evoked responses simi- 
lar to those observed in the normal animal. Human subjects 
showed a decrease in N excretion upon 5 hours exposure 
to low tensions. The initial phase of anoxia appeared to be 
accompanied by increased utilization of carbohydrate in 
the normal subject. Adaptation to prolonged exposure 
consisted in a rise in protein catabolism. Neither change 
appeared in the adrenalectomized preparation.—H.O.H. 


Raas, W. 


Adrenocortical compounds in the blood. Relation of 

their quantity to arterial hypertension, renal insufh- 

ciency and congestive heart failure. Arch. Int. Med. 

68: 713. 1941. 

Human blood contains adrenal hormonal compounds 
consisting of epinephrine and cortical sterols (adrenocorti- 
cal compounds) and most normal persons showed a level 
within normal range, as determined by a modification of 
the colorimetric method of Shaw. Smokers were above 
the average. Little change in the level was occasioned by 
exercise in normal persons, in contrast to the marked 
elevation usually found in patients with essential hyper- 
tension after a short period of exercise. An abnormally 
high level was found in a number of persons with renal 
hypertension, with congestive heart failure and associated 
pulmonary edema and particularly in those with renal in- 
sufficiency with associated uremia. No clear relation 
existed between the level of the adrenocortical compounds 
in the blood and that of the blood pressure. There was a 
tendency toward a fluctuating mode of secretion of the 
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A. HARTMAN, R. G. HOSKINS, J. E, HOWARD, ALLAN T. 


adrenal glands in essential hypertensive subjects, which 
could be elicited by physical exercise and probably by 
other stimuli. The phenomenon furthered the develop- 
ment of arteriosclerosis and resulting ischemia in the vaso- 
motor centers of the brain and in the kidneys, in this way 
contributing to the two outstanding mechanisms of cen- 
tral and renal hypertension. Adrenocortical compounds 
probably exerted a damaging effect on the cardiac muscle, 
in view of the tendency of the myocardium to absorb and 
to deposit both epinephrine and cortical sterols —W. C. 
Hunter (courtesy Chem. Abstracts). 


Russett, JANE A., AND A. E. SILHELMI. 


Glyconeogenesis in kidney tissue of the adrenalecto- 
mized rat. J. Biol. Chem: 140: 747. 1941. 


The formation of carbohydrate from pyruvate and suc- 
cinate is unimpaired in kidney tissue from adrenalecto- 
mized rats, but there is significantly less formed in the 
presence of dl-alanine, I(+)-glutamic acid and a-keto- 
glutaric acid. An important factor limiting the rate of 
glyconeogenesis after adrenalectomy is the rate of deami- 
nation of amino acids, but the results with a-ketoglutaric 
acid indicate that it is not safe to assume the indifference 
of the tissues to the products of deamination of all amino 
acids. The experiment, will be continued using liver 
slices.—A. P. Lothrop (courtesy Chem. Abstracts). 


ENDOCRINE GENERAL 


Bremer, J. L. 


Osteitis fibrosa localisata. Arch. Path. 32: 200. 1941. 

Experiments on rats indicated that the general disease 
may be caused by long continued excess of estrogens, 
probably acting through the parathyroid glands. The local 
cysts may result from a temporary excess of estrogens. 
soon reduced sufficiently to permit renewed normal 
growth. In this case a small amount of the mesenchymal 
tissue which is the initial stage of the ‘fibrosis’ may be 
cut off within the bone and there undergo any of the 
changes met with in normal histogenesis, especially those 
leading to fibrous tissue and cartilage. This condition was 
reproduced experimentally. These enclosed masses might 
enlarge, erode vessels, degenerate and liquefy; giant cells 
might cluster round them as around a foreign body. They 
might remain dormant for years. As an unusual cariant 
of this more solid type, the true bone cyst could result 
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from the rare combination of temporary excess of estro- 
genic or parathyroid activity with chronic internal pres- 
sure in a neighboring joint or bursa. The condition would 
then resemble almost exactly that encountered in the 
pneumatization of avian bones. Successful entry of a 
diverticulum of joint or bursa into the bone might de- 
pend on the presence of emergent blood vessels whose 
loose mesenchymal adventitia could afford a pathway 
through the dense outer layer of the periosteum. Attempts 
to reproduce experimentally the proper combination of 
these circumstances were not successful, but the possi- 
bility of such a combination should be considered in any 
attempt to explain the etiology of human solitary bone 
cysts.—J. L. Bremer. 


Freep, S. C., AND E. LinpNer. 


The effect of steroids of the adrenal cortex and ovary on 
capillary permeability. Am. J. Physiol. 134: 258. 1941. 


Crystalline corticosterone, desoxycorticosterone and 
commercial adrenal cortex extract were tested for their 
effect on capillary permeability by Menkin’s leucotaxine 
method. Corticosterone and adrenal cortex extract pre- 
vented the action of leucotaxine in increasing the per- 
meability of capillaries. Desoxycorticosterone did not do 
this but often produced a slight increase in capillary per- 
meability. Estrone, stilbestrol and progesterone failed to 
prevent the leucotaxine effect but produced an increase in 
capillary permeability when given alone. The ability of 
steroids to maintain life in adrenalectomized animals is not 
necessarily related to their effects on capillary permeabil- 
ity —E. D. Walter (courtesy Chem. Abstracts). 


Giesova, M. S. 


The importance of the chorion as regards internal secre- 
tion. Bull. biol. méd. expér. U.R.S.S. 7: 16. 1939. 


In addition to considerable amounts of gonadotropic 
hormones, the fertilized human ovum contains a special 
ketogenic hormone which probably is identical with the 
“fat hormone” of the anterior lobe of the pituitary de- 
scribed by Anselmino and Hoffmann. This ketogenic 
hormone could not be detected in the chorions of hogs and 
cattle, which contain less and more variable amounts of 
gonadotropic hormones than human chorions. Tests for 
the ketogenic hormone were made by determining the 
content in ketonic substances of the blood of adult male 
rats. Toxicoses of pregnancy, especially persistent vomit- 
ing, are probably due to an increased production of the 
ketogenic hormone, not in the pituitary, as assumed by 
Anselmino and Hoffmann, but rather in the chorion.— 
M. G. Moore (courtesy Chem. Abstracts). 


Hemputtt, R. E., anv M. Ress. 


Investigations into the significance of the endocrines 
in involutional melancholia. J. Ment. Sc. 86: 1065. 
1940. 

Endocrine study of 30 female patients, including 15 
nulliparae, suffering from depressive illnesses associated 
with menopause or the involutional state indicated an 
approximate grouping into: a) pure hypo-ovarian, b) hypo- 
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ovarian combined with hypothyroidism, c) hypo-ovariay 
combined with hyperthyroidism (7 cases, 6 of whom had 


borne children), d) hypo-ovarian combined with hypo Assa 
adrenalism (8 cases). Studies were made of vaginal smears 2°™ 
gonadotropic hormone increase, together with follicula™ 167: 


hormone, luteal hormone, and corticotropic hormone 
treatment. The intimate relationship of pituitary and 
thyroid through the thyrotropic principle is emphasized; 
the importance of adrenal insufficiency in certain types o 
involutional melancholia is stressed; and it is sugvested 
that disturbances of the activity of the anterior pituitary 
are largely responsible for the protean characteristics 0 
involutional melancholia—W. L. Wilkins (courtesy 
Psychol. Abstracts). 


Lusi, S., T. S. Drexter AND W. A. Bitotta. 


Postpartum pyeoureteral changes following hormone 
administration. Surg. Gynec. & Obst. 73: 391. 1041. 


Dilatation of the urinary tract in post-partum women 
regressed within the first week in half of the subjects. 
Pituitrin seemed to enhance regression, progesterone to 
delay it, stilbestrol had no effect. The small number of 
patients used and the individual variations during a period 
of rapid physiological adjustment necessitates a tentative 75 
attitude toward these data, a point well recognized by the 
authors.—A.T.K. 


von Haam, E. 


Recent progress in endocrinology. Ohio State M. J. 37: 

625. 1941. 

Recent advances are reviewed. Successful separation o 
the various pituitary hormones, the creation of radioactive 
I, the isolation of the Na factor in the adrenal cortex and 
the exploitative investigation of stilbestrol are considered 
outstanding contributions of practical importance for the 
medical sciences.—Ruth Berggren (courtesy Chem. Ab 
stracts). 
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Apricot, F., EstHer BtoomBerc AND Patricia H. 
SMITH. 


Endo 
Post-menopausal osteoporosis. Tr. A. Am. Physicians adrer 
55: 298. 1940. Com 
Estrin therapy is effective in restoring a positive Cai, 40- 


and P balance in females with post-menopausal osteo 
porosis.—M. L. C. Bernheim (courtesy Chem. Abstracts) 
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A ten, W. M. 


The chemical and physicological properties, and clinical 
uses of the corpusluteum hormone, progesterone. Bull. 
New York Acad. Med. 17: 508. 1941. 


A review of the present day knowledge concerning the 
corpus luteum hormone is presented. Its chemical proper 
ties and physiological effects in animals are discussed. In 


cluded is a brief survey of the clinical application to women i. , 
of the various physiological properties of progesterone.— rs 
C. T. Kaylor (courtesy Biol. Abstracts). The | 


March, 
BircH, 
q 
oie 
Bitrols. 
positive 
contro! 
geroups 
variatic 
probab! 
Bst 
plied to 
7 X 10 
(courtes 
CaLcac 
Ocul 
artifi 
{ 


March, 1942 


Bircu, C. L. 


Assay of the estrogenic hormone in hemophilic and 
normal male urine. Proc. Soc. Exper. Biol. & Med. 48: 
167. 1941. 

By use of a standard biologic method, 252 assays were 
made upon the urine of 52 hemophiliacs and normal con- 
Btrols. Of determinations on hemophilic urine 17% were 
positive, 28% of the determinations on normal urine 
controls were positive. Estrus per positive rat in both 
groups was averaged 14 hours. Although the hemophilic 
group showed a lower per cent of positive reactions the 
variations in both were so great that the difference is 
probably not significant.—C. L. Birch. 


Boyp, E. M., J. W. AND W. F. Perry. 


Estrogens and their effect on ciliated mucosa. Arch. 
Otolaryng. 33: 909. 1941. 

A method is presented for assaying the effect of estro- 
i genic substances on movements of cilia taken from the 
buccoesophageal mucosa of the frog, by measuring the 
time required for the cilia to carry a mustard seed 1 cm. 
Crystalline estrone, estriol and estradiol, dissolved in 
0.75 per cent NaCl solution, stimulated ciliary movement 
when given in minute dosestand depressed it in large 
doses. The range of doses producing stimulation when ap- 
plied topically was about 7 X10~* to 2 X 107! mg. estrone 
per 100 cc. saline solution, 2 X10~* mg. estriol, and 
7X10-> to 2X10~4 mg. estriol—Dorothy A. Meyer 
B (courtesy Chem. Abstracts). 


Catcacno, B. 


Ocular disturbances of the menopause treated with 
artificial estrogens. Semana méd. 48: 657. 1941. 


Two cases are reported of severe edematous conjuncti- 
vitis associated with general menopausal syndrome. Di- 
ethylstilbestrol dipropionate was injected twice weekly 
at a dose level of 0.5 mg. Complete recovery with sub- 
sidence of the menopausal symptoms was obtained after 
short treatment.—A.E.M. 


Canti1o, E., C. F. Speront. 


Endocrinopathies. I. Sexual impotence caused by 
adrenal hypofunction. Semana méd. 48: 687. 1941. 


Complete loss of libido and sexual potency was found 
in a 30-year-old male, with concomitant symptoms were 
anorexia, alternating constipation and diarrhea, discom- 
‘B fort after meals, general lassitude and mental depression. 
Diagnosis of adrenal insufficiency was borne out by re- 
sponse to treatment which consisted in parenteral appli- 
cation of desoxycorticosterone acetate, vitamins B, and 
BC, and a few doses of testosterone propionate. NaCl was 
given by mouth and the diet was kept low in K. Com- 
plete recovery was effected within 2 months.—A.E.M. 


‘B Carer, W., anv H. 


The relation between thrombocytes, menstruation and 
the corpus luteum hormone. Med. Klin. 36: 973. 1940. 


The number of thrombocytes in the blood of normal 
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menstruating women shows a phasic course. Since the 
peak of the thrombocyte curve coincides approximately 
with ovulation and the lowest point with menstruation, 
an endocrine regulation of this process is assumed. The 
number of thrombocytes is not appreciably influenced by 
the follicular hormone in physiological dosage but. is 
diminished by the corpus luteum hormone. This action 
may perhaps serve as a test for preparations with suspected 
corpus luteum hormone properties.—Ruth Berggren 
(courtesy Chem. Abstracts). 


Corner, G. W. 


The rate of secretion of estrogenic hormones by the 

ovaries of the monkey, Macaca rhesus. Arch. Internat. 

de pharmacodyn. et de thérap. 66: 79. 1941. 

A tentative estimate of 0.02 mg. per day of estrone by 
a 4 to 5 kg. monkey is made. This is equivalent to about 
0.3 mg. per day for a human female. Clinical trials indicate 
secretion of about 0.42 mg. per day in human females.— 
G.A.E. (courtesy Biol. Abstracts). 


Counce ter, V. S. 

Ten years’ experience in the management of crypt- 

orchidism. J. Urol. 46: 722. 1941. 

This paper deals largely with surgical methods. The 
author concludes “Hormonal therapy in cryptorchidism 
should be confined to a relatively few patients and then 
only if spontaneous descent seems improbable. It may 
be used with benefit in cases of hermaphroditism or hypo- 
gonadism.”— Author's conclusions. J.C.D. 


Curtis, A. H. 


Theca cell tumors (thecoma). Surg., Gynec. & Obst. 

73: 481. 1941. 

Well-illustrated operative material containing a ‘high 
amount of estrogen per gram of tissue’ was obtained from 
a 52-year-old female who was still menstruating freely. 
Report is of interest in view of the conception that the 
theca and not the granulosa cells are the source of ovarian 
estrogens.—A.T.K. 


Diste, J. H., anv C. M. West. 
A human ovum at the previllous stage. J. Anat. 75: 


269. 1941. 

Presumably the youngest human ovum recovered to 
date is described. Measurements included embryonic disc 
0.1 by 0.02 mm., endodermal plate 0.14 by 0.016 mm., and 
amniotic cavity 0.04 by o.o9 mm.—H.O.H. 


Frank, R. T. 
Diagnostic procedures in female sex endocrine problems. 
Univ. Penna. Bicentennial Conf. Female Sex Hormones. 
1941. 33. 
The concentration of estrogenic hormones in the blood, 
except during pregnancy is 0.1 to 50; hence determination 
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must be made by bioassay. By determination of gonado- 
tropic activity of the blood and urine, a balance between 
secretion and excretion may be obtained. Estrogens occur 
in the urine in both free and combined forms; only free 
estrogens have been found in the blood. Androgens have 
not been found in 40-cc. samples of blood; their bioassay 
in urine is performed by determination of the growth re- 
sponse after application to the comb of a 3-day chick. The 
bioassay findings in the following conditions are reviewed: 
normal menstrual cycle, amenorrhea, menorrhagia, meno- 
pause, ovarian tumors, pregnancy, hydatid mole and 
chorio-epithelioma and adrenal cortical carcinoma. Estro- 
gen increases progressively in the blood from the 8th week 
of pregnancy until its termination, but drops to zero with- 
in 24 hours after fetal death —J. S. Hepburn (courtesy 
Chem. Abstracts). 


Foxtey, S. J. 
Effect of estrogens on lactation. Lancet 1: 40. 1941. 


In addition to inhibitory effects on lactation, estrogens 
will exert a galactopoietic action, as reflected in increase 
in concentration of both fatty and non-fatty solids in the 
milk. This galactopoietic action is characterized by a 
lower threshold than that for inhibitory action. Hence 
small doses enrich milk, whereas larger doses inhibit its 
secretion. Dissociation of the two effects is more readily 
obtained with the natural estrogens than with diethyl- 
stilbestrol—H.O.H. 


Gatane, Ceciua T. 


Preliminary studies on the menstrual cycle of Filipino 
women students. Acta med. Philippina 2: 325. 1941. 


Data on age at menarche and the influence of several 
factors on the menstrual cycle were obtained for 446 girls 
between the ages of 10 and 17 years enrolled in the Physi- 
cal Education classes in the University of the Philippines. 
In 21.55% the onset of menstruation occurred at the age 
of 12 years; in 34.47% at 13; and in 26.50% at 14. There 
appeared to be no differences in age at menarche which 
could be attributed to climate, but the samples on which 
the figures were based were small: 35.71% of the 112 
students on whom the effects of indulgence in physical 
exercise were studied noticed no effect on their menstrua- 
tion; 23.21% had increased flow; 14.28% had cessation of 
menses; 10.71% had the onset of succeeding menses has- 
tened; 11.60% had the onset delayed; and 4.46% expe- 
rienced diminished flow. Physical exercise was therefore 
concluded to have a variable influence on individuals, 
‘personal adaptation’ being the controlling factor.— 
Courtesy Child Development Abstracts. 


Gray, L. A. 


Progesterone in nervous tension states. South. M. J. 

34: 1004. 1941. 

“A series of 38 women with nervous tension states, 
probably of endocrine and psychiatric etiology, is re- 
ported. Relief of symptoms with no formal psychotherapy 
occurred in the majority of cases after intramuscular in- 
jections of progesterone.”—Author's summary. J.C.D. 
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Greensiatrt, R. G. 
Histologic changes in the ovary following gonadotrorin 
administration. Am. J. Obst. & Gynec. 42: 983. 1941. 
The author substantiates his previous finding that the 

use of gonadotropins, of various sources, fails to invoke 

an orderly process of maturation, ovulation, and corpus) 
luteum formation in patients with primary ovarian insuf- 
ficiency. The hope is expressed, however, that ulti 
mately proper dosage, timing and optimal hormone com. 
bination will lead to more promising results. The report 
is based upon 36 cases in which examination of the results 
of gonadotropin administration was made incidental to 
laparotomy.-—H.O.H. 


HA L. 
The role of artificial menopause in the treatment of 
cancer of the breast. J. Internat. Coll. Surgeons 4: 435. 
1941. 

~ In defense of odphorectomy as an auxiliary measure in 

treatment of mammary carcinoma, the author cites earlier 

clinical observations and more recent experimental work. 

Two cases are reported in which roentgen-ray or surgical 

castration appeared to have been of definite value— 

H.O.H. 


Hearp, R. D. H., anp M. M. HorrMan. 

Steroids. [V. The fate in man of injected a-estradiol. 

J. Biol. Chem. 141: 329. 1941. , 

A total of 250mg. of purified a-estradiol was adminis. 
tered intramuscularly to a normal male subject in order to 
ascertain the nature of the urinary excretion products. 
Recovered unchanged were 9.8 mg. (3.9%), while oxi 
dized to estrone (isolated as such) were 16.2 mg. (6.4%). 
No estriol or B-estradiol was obtained. Thorough explora- 
tion of the urine by systematic fractionation and chroma 
tographic analysis failed to separate any other compounds | 
which could be recognized as estrogen metabolites. Iso 


lated were the usual steroids of normal male urine, andro }; 
sterone, dehydroisoandrosterone, etiocholan-3 (a)-ol-1;, 


one, pregnane-3(a)-20(a)-diol, and cholesterol, together 
with very small quantities of 3 unidentified substances. 
The fate of the remaining go per cent of the hormone, itv 
activated in the body, is discussed.— Authors’ summary. 


Hecxet, N. J., anp C. R. Sremmetz. 

The effect of female sex hormone on the function of the 

human testis. J. Urol. 46: 319. 1941. 

Three patients, aged 60, 69 and 72, were treated for 
prostatic symptoms with estradiol benzoate. They te 
ceived totals of 1,400,000; 1,200,009 and 1,600,000 R.U. 
in 3114, 45 and 28 weeks. The spermatozoa count 


fell from about 1,000; 820 and 720 millions to zero. There}. 
was temporary stimulation of the breast tissue and loss) 


of libido —J.C.D. 


Howarp, J. E. 


Chemical, physiological and clinical aspects of the ar} . 


drogens. Bull. New York Acad. Med. 17: 519. 1041. 

A review of the appreciation of the physiology of the 
androgens in their application clinically to the human 
male is presented.—C. T. Kaylor (courtesy Biol. Absiracts). 
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Jounson, W. O. 
Limitations of estrogen therapy. South. M. J. 40: 1006. 
1941. 
In understanding the limitations of estrogen therapy 
and using these products properly, correct diagnosis and 


specific therapy given to individuals in the best possible 
state of health is essential. Some of the conditions treated 
by estrogen therapy, in which results have not been 
wholly satisfactory, have been reviewed and an appeal 
bas been made to use organotherapy only as a specific 
therapy.—Author’s abstract. 


Kearns, W. M. 


Testicular transplantation. Successful autoplastic graft 
following accidental castration. Ann. Surg., 114: 886. 
1041. 


Satisfactory results were obtained through scrotal auto- 
implintation of testis slices in a 23-year-old patient. 
Criteria of functional activity were based upon prostatic 
gland maintenance and secretion, persistence of libido 
and of normal clinical and laboratory tests.—H.O.H. 


Kunstapter, R. H. 


The hormone treatment of cryptorchidism: eight years’ 
experience. Urol. & Cutan. Rev. 45: 81. 1941. 


In 8 years, 71 cryptorchids were treated by hypodermic 
administration of either chorionic or equine gonadotropin. 
Sixty-five patients had previously received no form of 
therapy. Six had previously been subjected to surgery. In 


.| the former group, complete descent occurred in 45 (69.2%) 


partial descent in 7 (10.8%) and complete failure occurred 


.| in 13 (20%). Eighteen (27.7%) were unilateral and 47 
.| (72.3%) were bilateral. Twenty-seven (41.5%) were of a 
' anormal constitution, and 38 (58.5%) showed definite evi- 


dence of an endocrine disturbance. A definite correlation 


. between endocrine dysfunction, bilateral cryptorchidism 
-and successful hormone therapy was observed. The ma- 


jority of failures occurred in unilateral cryptorchids of 
a normal constitution. Six patients received hormone 


.| therapy following unsuccessful surgery and this proved to 
.| be of value in 3 patients. Response to hormone therapy 


usually occurred with a total dose of 2,500 to 7,200 R.U. 
of chorionic gonadotropin and from 240 to 2,550 units of 
equine gonadotropin. A large percentage of testes un- 
descended at puberty are sterile. Many patients present 
endocrine disorders that may not improve spontaneously. 
Some have psycho-sexual disturbances. It is suggested, 
therefore, that all boys with cryptorchidism should re- 
ceive endocrine therapy between 8 and 12 years of age. 


_ The parents of all patients treated should be informed that 


in the event of unsuccessful treatment, surgical correction 


* should not be delayed.—Courtesy Clin. Abstracts. 


Lesser, M. A. 
The treatment of angina pectoris with testosterone 
propionate. New England M. J. 226: §1. 1942. 


On the basis of the reported circulatory effects of tes- 
tosterone proprionate, the author was led to its use in the 
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management of angina pectoris. Favorable results were 
obtained in 24 patients who received 25 mg. intramuscu- 
larly every 2nd to 5th day. The response on the part of 
20 males appeared definitely more pronounced than in the 
4 females.—H.O.H. 


Lin, H. A.C. 


Treatment of gonococcal vulvo-vaginitis by estrogenic 

suppositories. Chinese M. J. 58: 52'7. 1940. 

Daily doses of 100 to 150 R.u. of the estrogens from 
pregnancy urine for 10 to 50 days gave satisfactory re- 
sults.—B.C.P.A. 


Lortis, E. 


Purpura due to injection of estrogenic substances. 
Arch. Dermat. & Syph. 42: 138. 1940. 


A case of purpura localized to the buttocks and thighs 
is presented. The etiologic agent was an estrogenic hor- 
mone which was being administered intramuscularly. 
On cessation of the administration of this substance the 
purpura disappeared.—(courtesy Allergy Abstracts). 


MacBrype, C. M., D. Castropate, ELLEN AN 
H. FreepMan. 


The synthetic estrogen diethylstilbestrol—clinical and 
experimental studies (II). J.A.M.A. 117: 1240. 1941. 


In a series of 202 estrogen-deficient cases, the authors 
found that diethylstilbestrol therapy gave subjective and 
objective relief in 85%. Poor results were obtained in 4%. 
They advise intermittent rather than continuous treat- 
ment and find that 0.3 to 0.5 mgm. daily for 2 to 3 weeks 
each month is frequently sufficient. Liver function, blood 
and urine studies gave essentially normal results. On con- 
tinuous treatment nausea occurred in 20% of the cases, 
but on intermittent treatment the incidence was only 
8.6%.—C.P. 


Marxuay, M. J. 


The clinical use of testosterone propionate in benign 
prostatic hypertrophy. Urol. & Cutan. Rev. 45: 35. 
1941. 

In 7 cases testosterone propionate produced moderate 
to marked relief of all the symptoms of prostatism. Testo- 
sterone propionate is definitely indicated in the treatment 
of the symptoms of benign hypertrophy of the prostate: 
(a) where operation involves a definite risk to the patient's 
life; (b) where the palliative operation of transurethral 
prostatectomy has been unsuccessful; (c) in mild cases 
where surgery is not urgent and the patient is completely 
unwilling to submit to any form of surgery.—Courtesy 
Clin. Abstracts. 


McCuttacu, E. P., R. Jones. 


A note on the effect of certain androgens upon the red 
blood cell count and upon the glucose tolerance. Cleve 
land Clin. Quart. 8:79. 1941. 


Long continued androgen therapy in a case of eu- 
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nuchoidism resulted in a rise of 25% in B.M.R. during 
course of treatment, an increase in red cell count (4.16 
pre-treatment level to a high of 5.64), with increase in Hb. 
and hematocrit. Decreased glucose tolerance has also been 
noted in similar cases. These effects subsided upon with- 
drawal of treatment.—H.O.H. 


Menopr1, E. B., A. M. GotpMAN AND A. Cairg, Jr. 


Inhibition of lactation with stilbestrol. Am. J. Obst. 
& Gynec. 42: 528. 1941. 


Stilbestrol was used in 55 cases to inhibit or stop lacta- 
tion both before and after lactation had occurred: In the 
average cases, a total of 20 mg. was used in the non-en- 
gorged and 30 mg. in the engorged or lactating breasts. 
The end results of both procedures were satisfactory. 
Abscess formation in the engorged breasts, as well as ex- 
cessive amounts of fluid by the intravenous route and pro- 
longed lactation, seemed to necessitate an additional 
amount of drug therapy. Three cases of severe painful 
engorgement of the breasts in the nursing mother re- 
sponded favorably to 10 mg. stilbestrol without inhibiting 
lactation. In 1 case of severe juvenile diabetes the admin- 
istration of stilbestrol did not affect the insulin require- 
ment.—Ruth Berggren (courtesy Chem. Abstracts). 


Moorg, R. A., M. L. Mitten AND A. McLELtan. 


The urinary excretion of androgens by patients with 
benign hypertrophy of the prostate. J. Urol. 44: 727. 
1940. 

Critical study of the method showed that, in any given 
study, a procedure must be accurately standardized and 
rigidly followed. The important points are: complete 
acidification and hydrolysis of the urine within 24 hours; 
the use of boiling rather than autoclaving for hydrolysis; 
hydrolysis of the acidified urine in a constant volume; and 
extraction with at least 10 volumes of benzene. Each 3-day 
specimen was assayed by the colorimetric method of 
Oesting, using the Zimmerman m-dinitrobenzene reaction, 
and by bioassay in capons. With normal urine there is a 
satisfactory correlation of the 2 tests, but with urine from 
older men with disease of the prostate there is an evident 
increase of chromogenic substance which is not biologi- 
cally active. The average, maximum, and minimum excre- 
tions of androgens, in the equivalents of 1.u. androsterone 
per day, were: young men (20 to 35 years) 19.4, 25.3, 
10.3; older men without benign hypertrophy, 9.0, 16.6, 
6.1; older men with benign hypertrophy, 6.7, 15.3, 2.2. 
Interpretation of these findings must await further in- 
vestigation.—R. Berggren (Courtesy Chem. Abstracts). 


Moorg, R. A., M. L. Miter anp A. McLean. 


The chemical composition of prostatic secretion in re- 
lation to benign hypertrophy of the prostate. J. Urol. 
46: 132. 1941. 
~ Chemical analyses of the prostatic secretion in dogs and 
in man before and after the infection of an androgen and 
an estrogen lend no support to the theory that benign 
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hypertrophy of the prostate is due to an excess of either 
hormone.— Authors’ conclusions. 


Natuanson, I. T., R. B. Lots E. Towne anp 
J.C. Aus. 


The close correlation of androgen and creatinine excre- 
tion in normal children. Endocrinology 28: 866. 1941. 


In growing children of both sexes there is a close cor 
relation between the excretion of the 17-ketosteroids and 
of creatinine. The correlation of these 2 substances is so 
close that it seems highly likely that there is a fundamental 
relationship between them. The most likely explanation 
appears to be that androgens have an influence on the 
muscle mass of the individual so that an increase in an- 
drogen formation would result in an increased muscle 
mass, and therefore an increase in the rate of creatinine 
excretion.—F. Saunders (Courtesy Chem. Abstracts). 


Natuanson, I. T., Lois E. Towne ann J. C. Aus. 


Normal excretion of sex hormones in childhood. Endo 
crinology 28: 851. 1941. 


This study is based on 1100 on §9 nor: 
mal girls and 40 normal boys: 565 were for estrogen, 495 
for 17-ketosteroids, and 40 for the follicle stimulating hor- 
mone of the pituitary gland. It was found that from ages 3 
to 7 years both boys and girls excreted a small but 
constant amount of estrogen and 17-ketosteroids in the 
urine, no striking difference in the excretion rates becom 
ing obvious until about the age of 9 or 10 years. About 
1% years before menarche, estrogen excretion became 
cyclic in girls and the intensity of these cycles gradually 
increased. There was no cycle in 17-ketosteroid excretion 
in either sex, but after 11 years of age boys had a higher 
excretion. It appears that sexual maturity of boys and 
menarche in girls marks the culmination of a gradual endo 
crine development which starts about 5 years before pu- 
berty and that about 114 years before maturity an addi 
tional mechanism appears which leads to more rapid dif- 
ferentiation of sex characteristics and eventual complete 
metamorphosis.—Courtesy Child Development Abstracts. 


Parmer, H. D., D. W. Hastinecs anp S. H. SHERMAN. 


Therapy in involutional melancholia. Am. J. ame 

97: 1086. 1941. 

In 53 patients the endocrine changes of the climacteric 
seemed to be related to the onset of the psychosis in only 
24%. Treatment of the group with stilbestrol had no de- 
tectable favorable effect upon the psychosis though in 
some cases amelioration of menopausal conditions was 
seen. In 10 cases of involutional melancholia in men rela 
tively little benefit of the psychosis from testosterone was 
seen but some improvement occurred in 2 early cases. In 
15 cases combined use of parathormone, NH,Cl and Ca 
gluconate was without significant clinical effect on the 
psychosis. It was concluded that life-long restrictions of 
the personality and traits deeply rooted in the psychobiol 
ogy of the individual are more significant than physiol ogi 
cal factors in the etiology of involutional melancholia. — 
R.G.H. 
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Pincus, G., AND W. H. PeartMan. 
Steroid excretion in cancerous and non-cancerous per- 
sons. II. Urinary estrogens. Cancer Research 1: 970. 
1941. 

Samples of pooled urines from 2 sets each of cancerous 
and non-cancerous males and females revealed by bio- 


assay —(1) higher estrogenic activity in urine of non- 
e cor @ cancerous females, compared with that of cancerous female 
is and @ subjects, (2) lower estrogenic activity in the urine of non- 
18 $0 cancerous males than in that of cancerous males, because 
ental § of higher titers of non-ketonic fractions, (3) a higher 
ation fF ‘estriol’ fraction in urine of non-cancerous females than in 
n the f comparable fractions of urine of cancerous females, (4) 
in an’ J ‘estradiol’ fractions in the urine of cancerous males was 
1uscle § higher than the corresponding fractions in non-cancerous 
tinine § males. Implications are discussed.—H.O.H. 
SaLoon, U. J., S. H. Geist anp A. A. SALMON. 
Effect of androgen administration upon pregnandiol 
Endo excretion in cyclical women. Proc. Soc. Exper. Biol. & 
Med. 48: 11. 1941. 
ne The effect of androgen administration upon pregnandiol 
, 495 excretion was studied in 8 women. The androgens used 
hor were: methyl testosterone (3 patients) orally, in daily 
ges 3 doses of 50 to 100 mg. (total doses of 1480, 2350, and 2800 
but 28); testosterone propionate in oil (3 patients) intra- 
: the @ muscularly in individual doses varying from 50 to 100 
com  Mg- (total doses 600, 1050, 1175 mg.); and testosterone 
bout @ (500 mg.) and testosterone propionate (516.6 mg.) by 
came @ Pellet implantation (2 patients). Doses of androgens found 
ually in previous studies to be suppressive (i.e., to cause sup- 
tion Pression of pituitary gonadotropic hormone excretion— 
igher inhibition of ovulation and menstruation) when adminis- 
“and @ teted early in the cycle, resulted in the absence of Na 
sndo- § Pregnandiol glucuronidate in the urine during the cur- 
> pur fent cycle and led to suppression of the next expected 
addi. § Menstrual period. In 1 patient 1175 mg. of testosterone 
| dif- @ Pfopionate, administered after the oth day of the cycle, 
plete did not appreciably affect the excretion of the preg- 
acts, @ andiol complex during the current cycle.—U. J. Salmon 
(courtesy Biol. Abstracts). 
R. W., Justina H. Hitt 
hiat. F. Packarp. 
Experimental and clinical evidence on the role of the 
teric 17-ketosteroids in prostatic carcinoma. J. Urol. 46: 
only 1149. 1941. 
def The urinary 17-ketosteroids were determined for 15 
h in § patients with prostatic carcinoma, 10 of whom were sub- 
was § jected to bilateral orchidectomy. In these 10 clinical im- 
rel f provement was correlated with decrease in urinary titer. 
was § The average level in the 15 patients prior to therapy 
s. In ranged from 2.3 to 12.6 mg. per 24-hour sample, which is 
1 Ca § within the normal range for elderly men without prostatic 
the disease. Maximal clinical improvement was obtained in 2 
1s of ff patients who post-orchidectomy had the largest drop in 
biol 17-ketosteroid titer, i.e., relief of pain, decrease in urinary 
log # obstructive symptoms, and drop in basic phosphatase to 


normal levels. The patient showing least clinical improve- 
ment showed the least change in 17-ketosteroid value, an 
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average reduction from 3.9 to 3.4 mg. In the remaining 7 
cases in which orchidectomy was performed, the clinical 
improvement appeared correlated with the per cent de- 
crease in 17-ketosteroid titer.—H.O.H. 


Savitz, §. A., AND §. CHARTOCK. 
The clinical application of an extract obtained from the 
animal prostate gland. Med. Rec. 152: 3. 1940. 


Treatment of 20 patients suffering from chronic pros- 
tatitis with an isotonic extract of fresh beef prostate 
elicited sufficient response to encourage consideration of 
this substance as a therapeutic agent.—H.O.H. 


J. A., G. Detrue AND J. Fern. 
Comparative activity of estradiol and dioxy-di-ethyl- 
stilbene on vaginal pH in women. Compt. rend. Soc. de 
biol. 131: 1309. 1939. 

By a vaginal pi test stilbestrol given orally or parenter- 
ally proved neither so potent nor so uniformly effective as 
estradiol benzoate administered intrasmuscularly.—E. 
Cutuly. 


Scuockaert, J. A., AND J. Ferin. 


Endometrial changes induced in ovariectomized women 
by feeding estrogens. Acta brev. Neerland. 11: 184. 1941. 


Castrate urine induces follicle ripening without luteini- 
zation in the immature mouse. In the hypophysectomized 
mouse, castrate urine and pregnyl (p.u.) together cause 
luteinization and follicle ripening. Luteinization is there- 
fore the result of the activity of two substances, one stim- 
ulating the follicles and the other the development of the 
interstitial cells. Analogous effects with these two sub- 
stances are observed in the testicle —M. L. C. Bernheim 
(courtesy Chem. Abstracts). 


Suute, E. 

Hormone management of the nausea and vomiting of 

early pregnancy. Am. J. Obst. © Gynec. 42: 490. 1941. 

Thirty-five patients with vomiting in early pregnancy, 
who had high blood estrogenic levels, received testo- 
sterone propionate 10 mg. q. 3 d.; 80% were ‘cured’ and 
14% ‘greatly helped.’ Fifteen similar patients with low 
blood estrogens were treated with estrogens 10,000 1.U. 
q. 3 d.; 73% were ‘cured’ and 20% ‘much helped.’-— 
E.C.H. 


Smit, R. E. 
The undescended testicle. Lancet 747. 1941. 


Undescended testicles associated with clinical heriae 
should be treated surgically; others should be given the 
chance to descend spontaneously at puberty. If they fail 
to do so operation should be performed without delay. A 
preliminary course of hormone therapy will not often 
cause descent, but will make operation easier. Under this 
treatment the testicle undoubtedly hypertrophies, as can 
be judged clinically, and coincident with this is an increase 
of the circulation, fragile spermatic blood-vessels becoming 
able to withstand the strain of being stretched when the 
testicle is inserted into the scrotum. Usually one post- 
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operative course of hormone therapy will cause the testicle 
to enlarge further and maintain its new position. Puberty 
is the ideal age for operation, for at this time there is an 
excess of gonadotropic substances in circulation. Most of 
the testicles which do not descend spontaneously will be 
found to be ectopic or to have anatomical obstructions.— 
Courtesy Clin. Abstracts. 


Soutg, S. D. 
Anhydro-hydroxy-progesterone in threatened abortion. 
Am. J. Obst. & Gynec. 42: 1009. 1941. 


Sixteen of 20 cases of threatened abortion were main- 
tained to term by oral anhydro-hydroxy-progesterone, in 
dosages up to 100 mg. per day, and hypodermic pro- 
gesterone, 1 to 30 mg. per day. No toxic symptoms were 
noted. Of the 8 multiparae carried through, 5 had aborted 
at least once previously.—H.O.H. 


Spence, A. W. 


Preparations of testosterone in eunuchism and hypo- 
gonadism. Quart. J. Med. 9: 309. 1940. 


The effectiveness of the preparations was demonstrated 
on 2 eunuchs and 4 patients by intramuscular injections of 
testosterone propionate, implantation of tablets, inunction 
of testosterone and of testosterone propionate as an oint- 
ment or tincture, and oral administration of methyl testo- 
sterone. Potency was established and secondary sexual 
characteristics developed. In several cases psychological 
disturbances disappeared; there were improved mental 
outlook and pugnacity, increased libido, muscular strength 
and growth of testes and prostate. The effectiveness of 
each preparation was demonstrated. The maintenance 
doses required to produce about a similar effect were: 
(1) testosterone propionate intramuscularly, 50 to 75 mg. 
per week, given in 2 or 3 injections, (2) daily inunction of 
testosterone propionate as an ointment, 32 to 49 mg. per 
week, (3) daily inunction of testosterone as an ointment, 
17.5 mg. per week, (4) oral administration of methyl testo- 
sterone, 350 mg. per week in doses of 10 mg. § times a day. 
Free testosterone implanted as a 50 mg. tablet exerted its 
action for 8 to 10 weeks.—B. C. Russum (Courtesy Biol. 
Abstracts). 


Spurt, H. 


Cyclic changes in the mammary gland of the rhesus 
monkey. Surg., Gynec. & Obst. 73: 388. 1941. 


The difficulties surrounding attempts to determine the 
nature of the human mammary cycle from biopsy speci- 
mens of diseased breasts and from autopsy material are 
cited. Whole mounts of the breasts of rhesus monkeys 
supplemented by histological study reveal premenstrual 
enlargement of the lobules with increased vascular en- 
gorgement occurring only in ovulatory cycles.—A.T.K. 


Teacug, R. S. 


The effect of estrogens on the microscopic appearance 
of the liver. J.A.M.A. 117: 1242. 1941. 


Teague finds that the vacuoles in livers from rats treated 
with diethylstilbestrol are predominantly glycogen when 
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selectively stained. This deposition of glycogen is com- 
parable to that produced by other estrogens, and hence 
he concludes that the synthetic substitutes do not pro- 
duce a serious toxic effect on the liver.—C.P. 


y, G. W., A. F. Hocker. 
Chorioepithemioma in the male, treated with preg- 
nancy serum. Surg., Gynec. Obst. 73: '753. 1941. 


Chorioepithelioma of the testis of a 33-year-old inale | 


was carefully studied by endocrine assay and at autopsy. 
The pituitary gland showed an increase in basophil cells 
and degranulation of eosinophils characteristic of preg 
nancy with absence of gonadotropic material in the ace 
tone-dried gland. Gonadotropic material on the order of 
40,000 tO 130,000 mouse units (M.u.) was excreted per 
day, increased to 440,000 M.u. per day by treatment with 
serum of pregnant women. Seventy-two hour urine speci- 
mens contained 533 to 1110 M.U. estrone, 11 to go MU. 
estradiol, 60 to 80 m.u. estriol (methods of Smith and 
Smith). These quantities, higher than those of normal 
males are sufficient to explain the patient’s gynecomastia. 
Seventy-two hours specimens gave 20 to 24 mg. andro- 
sterone equivalents per day (colorimetric method of Cal- 
low, Callow and Emmens), 3.1 mg. androsterone equiva 
lents per day (chick comb after Dorfman). These are nor- 
mal values. Two 48-hour specimens showed 11 to 16 m. 
of crystalline material probably free pregnandiol (Ven- 
ning).—A.T.K. 


Watter, R. I., U. J. SatMon anp S. H. Geist. 
Amenorrhea due to tuberculous endometritis. Failure of 
estrogens and progesterone to induce uterine bleeding. 
Am. J. Obst. & Gynec. 42: 505. 1941. 

A case is reported wherein a patient, aged 23 years, 
who was treated with 1,028,000 r.u. of aestradiol benzoate 
given intramuscularly in oil, 860,400 R.U. of a estradiol 
given orally and 120 mg. of progesterone, over a period of 
14 months, failed to experience uterine bleeding. Suction 
curettage after therapy disclosed the existence of atrophy 
of the endometrium and tuberculous endometritis— 
E.C.H. 


V. Wessey, F. 
Synthetic estrogens. Angew. Chem. 53: 197. 1940. 
A critical review of the synthetic estrogens, particu 
larly the stilbestrols, of animal experimentation and 
therapeutic use. Sixty-one references——W. F. Bruce 
(courtesy Biol. Abstracts). 


Wiessaper, 11. 
Oral therapy with pregneninolone in functional uterine 
bleeding. Am. J. Obst. © Gynec. 42: 1013. 1941. 


In 20 cases of functional bleeding, oral pregneninolone, 
in dosages up to 50 mg. per day, was well tolerated, with 
beneficial effects in 17 cases. In the 3 unresponsive cases 
(juvenile bleeding) 25 to 50 1.u. progesterone by injection 
stopped bleeding within 72 hours. Regular cycles were 
reestablished upon suitable reduction of medication. 
Total effective dosages of pregneninolone ranged from 280 
to 350 mg. in 50 mg. daily doses.—H.O.H. 
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Wuxins, L., W. AND J. E. Howarp. 
Creatinuria induced by methyl testosterone in the 
treatment of dwarfed boys and girls. Bull. Johns Hop- 
kins Hosp. 69: 493. 1941. 

In 7 cases of dwarfism treated with methyl testosterone, 
a5 mg. per day orally, N retention appeared within the 
first 3 days of treatment, and increased creatinuria within 
10 days. This increase continued and reached a high level 
by the 2nd to the 5th month. Withdrawal of treatment 
resulted in prompt N equilibrium or deficit, with gradual 
decrease in creatinuria over a 16 to 26 day period.— 
H.O.H. 


HYPOPHYSIS 


Bicxers, W. 

Shock from posterior pituitary extract. South. M. J. 

34: 112. 1941. 

Shock from this cause is rare but its recognition is im- 
portant since it yields quickly to adrenalin, while the 
ordinary post partum shock due to hemorrhage requires 
a transfusion. A case in which this type of shock occurred 
at the close of two successive pregnancies is reported.— 
J.C.D. 


Contey, R. M. 

Adamantinoma of the craniopharyngeal duct. Am. J. 

Dis. Child. 61: 6. 1941. 

The case of a 64 year old girl with an adamantinoma 
of the craniopharyngeal duct with resultant manifestations 
of marked cachexia and Levi-Lorain type of pituitary in- 
fantilism is reported. Microscopic examination of the 
pituitary showed invasion of the posterior lobe by tumor 
tissue. The anterior lobe was compressed. Medical treat- 
ment is of no avail in cases of dwarfism or adiposity caused 
by tumors in this area. The operative mortality is high. 
The literature, diagnosis and treeatment are discussed in 
detail —M.B.G. 


Evans, H. M. 

Growth hormone of the anterior lobe of the pituitary 

gland. J.A.M.A. 117: 287. 1941. 

Growth hormone of anterior pituitary is discussed un- 
der the following headings: 1. Tests for regulation of 
growth by hypophysis. 2. Discussion of bioassay methods. 
3. Growth-promoting preparations. 4. Metabolic effects of 
growth hormone. 5. Relation of anterior pituitary growth 
hormone to other hormones. 6. Clinical use of extracts 
containing growth producing substance.—C.P. 


Farr, L. E. 

Minimal nitrogen requirements of children with the 

nephrotic syndrome. Effect of the administration of a 

growth-promoting anterior pituitary extract. Am. J. 

Dis. Child. 60: 1324. 1941. 

The administration of a growth-promoting extract of 
the anterior pituitary had no effect on the N assimilation 
of 3 nephrotic children. Intramuscular injection caused lo- 
cal reactions not observed when the same extract was 
given to other types of children.—M.B.G. 
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Fercuson, J. K. W. 
A study of the motility of the intact uterus at term. 
Surg. Gynec. & Obst. 73. 359. 1941. 


Ferguson confirms the previous studies of Haterius and 
Ferguson to the effect that electrical stimulation of the 
pituitary stalk of the post-partum cat or rabbit induces 
contractions of the uterus. This occurs when neck tissue 
is crushed leaving only carotid and jugular connections 
between head and trunk intact. This is interpreted as due 
to the liberation of an oxytocic hormone from the pos- 
terior lobe. Although slight elevations in blood pressure 
occur, there is no evidence that these are responsible 
for the observed changes. Evidence is presented that dila- 
tation of the uterine horn and cervix evoke oxytocin 
secretion reflexly and that dilatation of the vagina only 
occasionally does so but more consistently induces com- 
plex reflexes serving to delay uterine evacuation while the 
vagina is occupied.—A.T.K. 


Fintay, J., AnD M. Macipay. 


Blood sugar in a case of complete hypophysectomy. 
Arch. Int. Med. 68: 893. 1941. 


The total removal of the hypophysis in a 33-year-old 
male produced a drop in the fasting blood sugar to hypo- 
glycemic levels. No shock accompanied these low values. 
Sugar tolerance curves were somewhat erratic, with a 
tendency to a delayed rise and, at times, a plateau. The 
level of the blood sugar was not wholly dependent on the 
pituitary gland. The pituitary gland functions as a blood 
sugar level-raising mechanism. The pituitary gland is not 
a vital organ.—I. B. 


Fraser, R., AND Patricia H. Situ. 
Simmonds’ disease or panhypopituitarism (anterior). Its 
clinical diagnosis by the combined use of two objective 
tests. Quart. J. Med. 10: 297. 1941. 


The insulin tolerance test in 10 cases of suspected Sim- 
monds’ disease revealed a normal initial fall but a pro- 
tracted recovery of blood sugar level. Myxedematous pa- 
tients, on the other hand, showed a slow initial fall (in- 
sulin resistance). Urinary 17-ketosteroid assays proved 
essentially negative; 4 cases of anorexia nervosa gave posi- 
tive values. Combined use of the tests will differentiate 
panhypopituitarism from allied syndromes. Insulin toler- 
ance distinguishes primary myxedema; anorexia nervosa is 
differentiated by a positive 17-ketosteroid assay.—H.O.H. 


Freup, J., AND E. DiINGEMANSE. 
Augmentors for certain pituitary gonadotropins. Acta 
brev. Neerland. 11: 37. 1941. ; 


There are 5 groups of augmentors for pituitary gonado- 
tropins: (1) the chorionic gonadotropin of pregnancy 
urine, (2) the sulfates of Zn, Cu, Fe and Na, also ZnCl, 
and K soaps, (3) mucilaginous substances such as agar- 
agar, tragacanth, gum arabic and glycogen, (4) the Na 
salts of the bile acids and (5) gelding pituitary extract. 
Each augmentor can increase, at least 5 times, the gonado- 
tropic effect of pituitary extract in young rats.—M. L. C. 
Bernheim (courtesy Chem. Abstracts). 
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Gernegs, L. 


Amounts of serum of gonadotropic hormone in normal 
and pathological pregnancy. Compt. rend. Soc. de biol. 
132: III. 1939. 

Numerous studies on the serum level of gonadotropic 
hormone were made in cases of fetal retention after 
death, pernicious vomiting of pregnancy, mole, and vari- 
ous stages of normal pregnancy. The values were quite 
variable and there was considerable overlapping.—E. 
Cutuly. 


Greensatt, R. B., AND E. R. Punp. 


The Gonadotropine: A clinical and experimental study. 
With observations on the use of a new gonadotropic 
mixture and on combined equine and chorionic gonado- 
tropin administration. South. M. J. 34: '730. 1941. 


Eight cases of functional amenorrhea received gonado- 
tropin therapy. The results were assayed through clinical 
observation and endometrial biopsies. When menstrual 
bleeding occurred it was usually from an estrogenic endo- 
metrium. In 7 bitches, known to be in anestrous, receiv- 
ing gonadotropins, 2 came definitely into heat and the 
rest showed some signs of active estrous. From the above 
series and other observations, the authors conclude in 
part “Evidence is presented that makes it difficult to 
believe that in functional or primary amenorrhea the 
gonadotropins can stimulate the subthreshold ovary to 
ovulation and corpus luteum formation in spite of the 
clinical improvement of the patient.... The presence 
of pregnandiol glucuronide in the urine following gonado- 
tropin medication, at a time when none is expected, and 
the appearance of false progestinal responses of the endo- 
metrium do not indicate ovulation and corpus luteum for- 
mation, but probably reflect the luteinization of atretic 
follicles or corpora atretica of the ovary as the result of 
medication.” The work on bitches “leads one to believe 
that the gonadotropins can stimulate the normal ovary, 
at least in normal bitches, during the non-receptive stage. 
A new gonadotropic mixture containing a synergistic 
factor from the anterior pituitary and chorionic gonado- 
tropin evoked responses in the normal human ovary simi- 
lar to those obtained following pregnant mares serum or 
extract of the anterior pituitary. Bleeding could be in- 
induced with more regularity following combined admini- 
stration of equine and chorionic gonadotropins than when 
either were administered alone, but bleeding, except in 
rare instances, occurred from an estrogenic endometrium.” 


—JCD. 


Pasquauint, R. Q., E. Erata. 


The hypophysis and NaCl excretion Rev. Soc. argent. 
de biol. 17: 198. 1941. 


The effect of pitressin on diuresis and NaCl excretion 
was studied in 14 normal subjects. Excretion of NaCl 
varied in the same sense as the excretion of water; it was 
not influenced by pitressin. In 2 cases of diabetes insipidus 
no relation was seen between the excretion of NaCl, 
polyuria and injection of pitressin. The fact that water 
is reabsorbed by the renal tubule before NaCl, which is 
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only reabsorbed in the distal part of Henle’s loop, serves 
to explain the regulation of the water and salt metabolism. 
—J. T. Lewis. 


Setye, H. 


Effect of hypophysectomy on morphological appear- 
ance of kidney and on renotropic action of steroid 
hormones. J. Urol. 46: 110. 1941. 


Female albino rats in groups of 6 or more were used, 
with similar groups as normal and operated controls, 
Progesterone desoxycorticosterone, testosterone, lute- 
inizing hormone, follicle stimulating hormone, and the 
last two in association with testosterone were injected. 
They were given in quantities that were greater than 


that sufficient to give definite physiological effects on the 


sex organs. These hormones each had a growth stimulat- 
ing effect on the kidney regardless of whether the animal 
was hypophysectomised or intact. In no case, however, 
were any of the hormones or their combinations used 
capable of completely overcoming the shrinkage of the 
kidney which follows hypophysectomy. The author 
concludes that the renotropic action of the steroids tested 
is not mediated through the hypophysis. The article 
contains a general review of the literature to date and 
110 references.—J.C.D. 


Wanswortn, R. C., anp C. McKeon. 


Pathologic and mental alterations in a case of Sim- 
monds’ disease. Arch. Neurol. & Psychiat. 46: 277. 
1941. 

A case of Simmonds’ disease is presented which ap- 
peared after childbirth and was associated early in the 
course of the illness with a manic-depressive psychosis. 
The pituitary gland showed a unique, progressive, non- 
specific granulomatous process resembling allergic nec- 
rosis. There was secondary atrophy of the thyroid, 
adrenals, parathyroids, ovaries, uterus and breasts. These 
atrophic processes were accompanied by the develop- 
ment of marked cachexia and microsplanchnia. Scattered 
focal lesions observed in the central nervous system are 
attributed not to the psychosis but to the repeated at- 
tacks of hypoglycemia. Degenerative lesions in the supra 
optic and paraventricular nuclei of the hypothalamus are 
thought to be secondary to destruction of the anterior 
lobe of the pituitary gland.— Authors’ summary (R.G.H.) 
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Barnes, C. A., T. D. Currie anp G. G. Duncan 
Histone zinc insulin—its pharmacologic characteristics 
and its application in the treatment of diabetes mellitus. 
J. Pharmacol. & Exper. Therap. 72: 331. 1941. 


The comparative effects of identical doses of histone 
zinc, unmodified, crystalline, and protamine zinc insulin 
were observed under strictly controlled conditions in 12 
diabetic patients and in 1 nondiabetic subject. The hypo 
glycemic effects of unmodified and crystalline insulin 
disappeared between 6 and 8 hours after administration, 
whereas those of histone zinc insulin subsided in 18 to 22 
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hours, and those of protamine zinc insulin between 24 
and 36 hours. The blood sugar lowering effect of histone 
zinc insulin was less abrupt and more prolonged than that 
of unmodified and crystalline insulin but more prompt 
than that of protamine zinc insulin. These qualities make 
it possible to secure a continuously normal blood sugar 
level and a freedom from glycosuria in a larger number of 
patients after a single injection of histone zinc insulin 
than is possible when other preparations are employed.— 
Author's summary. 


Barnes, C. A., T. D. Currie anp G. G. Duncan. 


Histone zinc insulin, its pharmacologic characteristics . 


and its application in the treatment of diabetes mellitus. 
J. Pharmacol. 72: 331. 1941. 


In human diabetics the hypoglycemic effects of unmod- 
ified and crystalline insulin disappeared in 6 to 8 hours 
after injection, the effects of equivalent doses of histone 
Zn insulin subsided in 18 to 24 hours, and those of pro- 
tamine Zn insulin in 24 to 36 hours.—L. E. Gilson 
(courtesy Chem. Abstracts). 


Bates, G., AND C. Weiss. 


Delayed development of antibody to staphylococcus 
toxin in diabetic children. Am. J. Dis. Child. 62: 346. 
1941. 

The development of antistaphylolysin was studied (a) in 
the serum of 14 normal children and the titers compared 
with those of a similar group of diabetic children. There 
was a delay in the development of antibody after intra- 
dermal injection of staphylococcus toxin in diabetic chil- 
dren. A correlation was observed between the state of 
diabetic control and the antistaphylolysin response of a 
group of diabetic patients. Diabetic children whose disease 
was excellently controlled responded in antibody produc- 
tion much as normal children whereas those whose dia- 
betes was poorly controlled showed a definitely retarded 
and diminished production of antihemolysin.—M.B.G. 


Cuase, Littian A. 


Diabetes mellitus: problems of its control. Canad. 
M. A. J. 44: 250. 1941. 


The mortality from diabetes increased in Canada from 
12.1 in 1933 to 14 in 1937. The death rate is highest in 
Ontario and lowest in Saskatchewan. The author dis- 
cusses the role of hereditary and constitutional factors 
in the pathogenesis of the disease and stresses the excel- 
lent clinical results obtained with protamine zinc insulin 
in combination with a suitable diet.—H. Selye. 


Conn, J. W., AND Exizasetu S. Conn. 


Metabolism in hyperinsulinism. I. Quantitative studies 
of the variations in the rate of combustion of carbohy- 
drate produced by alterations in the diet. Arch. Int. 
Med. 68: 876. 1941. 


In organic hyperinsulinism an enormous overcombus- 
tion of carbohydrates signalizes an average diet of carbo- 
hydrate, fat, protein. The rate is restored to normal levels 
by extirpation of islet cell tumor. Low carbohydrate diet 
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depresses the postabsorptive rate of carbohydrate oxi- 
dation to levels seen under similar intake in normal sub- 
jects. However, the blood sugar level falls to hypogly- 
cemic levels. Such low carbohydrate feeding inhibits the 
rate of hepatic glycogenolysis. In all conditions studied 
excessive liberation of insulin seems to be involved.— 
H.O.H. 


Conn, J. W., AND Exizasetu S. Conn. 


Metabolism in hyperinsulinism. II. Effects of epi- 
nephrine on glycemic level and on combustion of car- 
bohydrate. Arch. Int. Med. 68: 1105. 1941. 


In normal subjects and in those with organic hyper- 
insulinism the postabsorptive rate of carbohydrate com- 
bustion was not increased by dosages of epinephrine 
of sufficient magnitude to produce a prolonged hyper- 
glycemia. The R.Q., if affected at all, was slightly de- 
pressed. Combustion of carbohydrate was not affected by 
the average height of blood sugar level, of itself. While 
epinephrine had little effect, ingested dextrose evoked ex- 
cessively increased combustion, especially in cases of or- 
ganic hyperinsulinism. From the results epinephrine would 
appear a valuable adjunct to treatment of severe organic 
hyperinsulinism, since its use does not increase sugar com- 
bustion while at the same time some relief is afforded the 
process of hepatic glycogenolysis.—H.O.H. 


Conn, J. W., AND ExizaBetu S. Conn. 


Metabolism in hyperinsulinism. III. Effects of adrenal 
cortical extract on blood sugar and on sodium and 
nitrogen metabolism. Arch. Int. Med. 68: 1115. 1941. 


Daily administration of 30 cc. of adrenal cortical ex- 
tract to a patient with organic hyperinsulinism produced 
no anti-insulin or blood sugar raising effects, although the 
potency of the material used was attested to by its influ- 
ence on Na and N balance. The dosage level may be an 
important factor in the use of adrenal cortical substances 
in clinical work, since it is pointed out that on a weight 
basis, much larger dosages have been employed in animal 
experimentation.—H.O.H. 


W. A. 


A study of insulin tolerance and glucose tolerance tests 
on normal infants. J. Pediat. 19: 789. 1941. 


Fasting blood sugar levels in a series of infants 2 to 22 
months old revealed values of 52 to 95 mg.%, average 
71.5, based upon 37 determinations. Insulin tolerance and 
glucose tolerance tests on 25 and on 12 subjects respec- 
tively demonstrated that while the former is a safe 
method, the low blood sugar values obtained render its 
value somewhat equivocal as a diagnostic aid. The con- 
siderable variations found in the glucose tolerance test 
give it a dubious significance when used on subjects under 
2 years of age.—H.O.H. 


Daucuerty, J. A. 
Endocrine manifestations in diabetic patients. Penn- 
syluania M. J. 45: 229. 1941. 
The case histories of 425 diabetics were studied to de- 
termine the incidence of endocrine disturbance. Only: 
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case of hyperfunction of the pituitary body was seen in 
this series of cases. The diabetes was of severe type. In all 
cases of pituitary hypofunction, the diabetes was severe. 
This is entirely contrary to experimental diabetes in which 
hypofunction produces a mild form of diabetes. Hyper- 
thyroidism occurring during the course of diabetes 
showed an increase in the severity of the diabetes and 
difficulty in control. Hypoglycemic reactions and acidosis 
occurred frequently. Cure of hyperthyroidism produces a 
stable diabetic state. There must be some disturbance of 
glycogen storage and metabolism in hyperthyroidism 
which would correlate the physiologist’s point of view. 
However, in several cases where diabetes followed the oc- 
currence of hyperthyroidism the diabetes was not a very 
severe type. Hyperthyroidism cannot be given as a very 
prevalent cause of diabetes mellitus. Hypothyroidism 
should therefore ameliorate the diabetic state, but the 
cases herein reported showed the opposite to be true. 
Thyroid extract helped to permit the control of diabetes 
with diet and insulin. Gonadal disturbances in the female 
definitely affect the course of diabetes. Hypofunction 
certainly seems to aggravate the diabetic state. The 
effect of endocrine disturbances on the diabetic state, 
as seen clinically, is similar to the effect of the state of 
nutrition, the level of the metabolic rate, body tempera- 
ture, exercise, infections, and a multitude of other vari- 
ables. The primary abnormality in diabetes mellitus is in 
the insular mechanism.—I. B. 


Epirortat. 
The insulin monopoly. J.A.M.A. 117: 112. 1941. 


This editorial reviews the history of the patent rights 
to insulin and discusses the action of the government in 
bringing suit against the 3 United States manufacturers un- 
der the Sherman Anti-trust Act.—C.P. 


Grurritus, M. 


The antagonism between insulin and posterior lobe 
pituitary extract. J. Physiol. 100: 112. 1941. 


No satisfactory answer can yet be given to the question 
of the existence of a direct antagonism between insulin 
and posterior lobe extract.—E. D. Walter (courtesy Chem. 
Abstracts). 


Jackson, R. L., ANp I. Bartu. 


Effect of adding vitamin B complex to the diets of stabil- 
ized diabetic children. Am. J. Dis. Child. 62: 516. 1941. 


This study was undertaken in 5 diabetic children to de- 
termine if addition of vitamin B complex to standard diets 
for diabetic patients would alter the insulin requirement. 
Thiamin, 2 to 3 mg. in the form of vitamin B complex was 
added to the daily diet with an adequate supply of insulin 
and blood sugar levels were studied. Two of the patients 
were then watched for 2 weeks without additional vita- 
min B. The ingestion of vitamin B complex in excess of the 
amounts obtainable in well planned diets did not change 
the insulin requirements of well controlled diabetic pa- 
tients.—M.B.G. 
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Lez, R. H. 


The ocular fundus in diabetes mellitus. Arch. Ophth. 
26: 181. 1941. 


No changes were found in the fundus of patients below 
the age of 40. In one group every patient with marked 
retinal disturbance had, in addition to different degrees 
of sclerosis, some abnormalities of blood pressure, and in 
every case except 2 the E.K.G. showed myocardial de- 
generation. In patients beyond the age of 50 it is rare 
not to find retinal lesions of diabetes, and these were 
typical in 6 cases. In the majority of these the E.K.G, 
revealed pathologic change. In another group the E.K.G. 
revealed in almost every case pathologic changes in the 
heart and vascular system. However, the cases were 
evenly divided as to retinal changes. Sclerosis and hyper- 
tension were evident in every case. In 5 there were typi- 
cal retinal lesions of diabetes. No changes in the fundus 
were found in 69% of the cases. Metabolic disturbance 
alone does not seem responsible for the retinal changes. 
In the majority of instances of diabetic retinitis there was 
associated arteriosclerosis, hypertension, nephritis or a 
combination of these, frequently combined with myo 
cardial degeneration.—R. H. Lee 


Logs, R. F. 


The practitioner and problems of diabetes. California 
& West. Med. 55: 182. 1941. 


When overnutrition is abolished in a community, the 
incidence of diabetes is decreased, and this suggests a pos- 
sible relationship between exhaustion of insulin supply 
and diabetes.—M. L. Ilsley (courtesy Chem. Abstracts). 


Mason, H. H., anp D. H. ANDERSEN. 
Glycogen disease. Am. J. Dis. Child. 61: 795. 1941. 


Five groups are listed: a) Glycogen storage disease of 
the liver (true Von Gierke’s disease) due to a defect, prob 
ably congenital, in 1 portion of the enzyme system which 
performs the conversion of glycogen to dextrose and dex: 
trose to glycogen. b) Glycogen storage disease of the heart 
and muscles. The defect is present in another part of the 
enzyme system. c) Cases associated with galactosuria— 
probably due to a defect in the enzyme system of the liver 
that converts galactose to glycogen. d) The excess deposi- 
tion of glycogen is due to the secretion or administration 
of excessive amounts of insulin and the ingestion of large 
amounts of carbohydrate. e) Miscellaneous group. A case 
is reported with clinical and postmortem studies which 
place it in the 1st group.—M.B.G. 


Mauriac, P., L. SeRVANTIE AND A. BARON. 


Demonstration of hyperlipemia induced in diabetics. 
Compt. rend. Soc. de biol. 132: 145. 1939. 


Micro-determinations were made in 6 diabetic cases to 
determine the extent of lipemia following a standard pro 
cedure of fasting and fat ingestion. The patients fell into 3 
classifications: a) Negligible or no hyperlipemia due to 
faulty absorption, accompanied by a low fasting lipemia; 
b) Hyperlipemia and normal lipemia in individuals without 
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faulty nutrition; c) Normal or augmented fasting lipemia, 
or hyperlipemia always exaggerated, indicating decreased 
fat tolerance, occurring in grave conditions of diabetes.— 
E. Cutuly. 


Meyer, K. A., L. AMTMAN AND L. PERLMAN. 

Islet cell tumors of the pancreas. J.A.M.A. 117: 16. 

1941. 

A comprehensive review of the literature on islet tu- 
mors is given. The criteria for differentiation between the 
organic type of hyperinsulinism and the functional type 
are discussed, and it is pointed out that tumors are not 
under nervous or hormone control and are continually 
secreting insulin. A complete case report with successful 
removal of the tumor is reported.—C.P. 


Newson, W. E. 

Diabetic children in non-diabetic camp. J. Pediat. 19: 

25. 1941. 

Diabetic children receiving adequate medical treatment 
can be normally active and can be permitted to partake of 
physical activity within ordinary limits. When special 
camps for diabetic children are not available, such children 
may be admitted to established camps which have ade- 
quate health supervision. —M.B.G. 


Soskin, S. 

The blood sugar: its origin, regulation and utilization. 

Physiol. Rev. 21: 140. 1941. 

This is a review article with a summary on the mode of 
action of insulin. Some of the subjects covered in the dis- 
cussion are site cf formation, gluconeogenesis from protein 
and fat, homeostatic mechanism in the liver, pancreas, 
anterior hypophysis, thyroid, adrenal cortex, and other 
factors in regulation and emergency mechanisms, sig- 
nificance of utilization versus oxidation, significance of 
the R.Q. as judged from determination in vitro on iso- 
lated tissues and attempts to measure carbohydrate 
utilization in intact and liverless animals——H. R. Getz 
(courtesy Chem. Abstracts). 


Srapiz, W. C. 

Fat metabolism in diabetes mellitus. Ann. Int. Med. 15: 

783. 1941. 

Study of liver slices from diabetic cats showed abun- 
dant formation of ketones but neither the acetic acid nor 
sufficient O, uptake predicted from the Knoop B-oxidation 
hypothesis. The fatty acids oxidized all appeared as ke- 
tones. The multiple alternate oxidation hypothesis is in 
accord with the facts. The O» uptake is accounted for by 
deamination of amino acids, CO, formation and ketone 
formation, leaving no residuum for conversion of fats into 
glucose. Ketones are utilized: efficiently by the diabetic 
organism (evidence given in detail) without insulin and 
without the necessity of simultaneous carbohydrate oxi- 
dation. Re-examination of the data from calorimetric 
studies on diabetics with ketosis does not confirm the 
view that ketosis occurs when the ketone-antiketone ratio 
ofa:1 is exceeded. Ketosis appears when the tissue metab- 
dism is shifted so far to fat that the body's capacity to 
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handle fat derivatives (2.5 gm./kg. -— is overborne by 
the ketone-producing mechanism.—A.T 


TuHappea, S., AND H. Hampe. 

Gonadal hormones and diabetes in the aged. Zeitschr. 

f. Altersforsch. 2: 206. 1940. 

In aged persons both impaired activity of the pancreas 
and gonadal insufficiency play important roles. In normal 
subjects following injection of 50,000 u. Progynon oleo- 
sum or of Testoviron (25 mg. respectively), the fast- 
ing blood sugar and the sugar level after injection of 
10 vu. of insulin are unchanged. The same is true of 
patients with juvenile diabetes. The same procedure 
in aged persons results in fall in blood sugar level, 
and the influence of insulin is enhanced. Oral Pro 
gynon, 2 X1000 vu. daily, or Testoviron for a longer 
period by subcutaneous injection (10 mg. every other 
day) lowers blood sugar level, and carbohydrate toler- 
ance is improved. In cases of gonadal insufficiency the 
urinary creatine is commonly increased, due to splitting 
of muscle glycogen. In elderly diabetics the high creatine 
output can be eliminated by sex hormone injection, which 
acts via the pituitary. Sex hormones apparently have a 
depressant effect upon the pituitary body in the aged.— 
Leo Hess. 


Waters, E. T., anp C. H. Best. 


The pancreas as an organ of internal secretion. 

J.A.M.A. 117: 852. 1941. 

In this review of the association of the pancreas and its 
internal secretion with diabetes mellitus, insulin is dis- 
cussed as follows: chemistry, standard, source, insulin con- 
tent of pancreas under different conditions, secretion, ad- 
ministration, mode of administration, allergy, mode of ac- 
tion, resistance and sensitivity, and possible substitutes. 
The question of a second internal secretion of pancreas, 
such as lipocaic, is also discussed.—C.P. 


Whitt, G., AND E. A. Hassarp. 

Retinopathy in diabetes. Canad. M. A. J. 44: 586. 

1941. 

The incidence of diabetic retinopathy increases with 
advancing age and is frequently but not invariably as- 
sociated with cardiovascular-renal disease.—H. Selye. 


PARATHYROID 


ALsricHT, F, 

The parathyroids—physiology and therapeutics. 

J.A.M.A. 117: 527. 1941. 

In this glandular physiology and therapy review article 
the parathyroids are discussed from the standpoint of nor- 
mal and pathological physiology, hypoparathyroidism, and 
primary and secondary hyperparathyroidism.—C. P. 
Kaptan, D. 

Treatment of postoperative parathyroid tetany with 

ovarian hormones. Am. J. Surg. 55: 131. 1942. 

On the basis of a postulated relation between ovarian 
activity and Ca balance, and in view of the chemical simi- 
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larity between sex hormones and vitamin D, 2 patients 
were treated with estrogens, progesterone, or both. Alle- 
viation of tetany symptoms was found, although no in- 
fluence on serum Ca was noted. Relief was attributed to 
the effects on neuromuscular excitability. —H.O.H. 


McLean, F. C. 
Activated sterols in the treatment of parathyroid in- 
sufficiency. J.A.M.A. 117: 609. 1941. 


In this review article the activated sterols are discussed 
under the following headings: effectiveness, chemistry, 
dosage, toxicity, mode of action, dihydrotachysterol, and 
vitamin D. As comment, the author concludes that vita- 
min D preparations are as potent and as free from danger 
as dihydrotachysterol.—C.P. 


Ne ter, J. L. 

Osteitis fibrosa cystica (Albright). Am. J. Dis. Child- 

61: §90. 1941. 

The case of the syndrome described by Albright is re- 
ported in a 7-year-old boy with a history of marasmus in 
infancy, pigmented spots and frequent fractures. Roent- 
gen evidence of fibrocystic disease was suported by results 
of biopsy. The blood and urine were normal on both chem- 
ical and microscopical analysis except for increase in blood 
phosphatase. A review of the literature on the subject is 
given. The author considers that multipld embryonic de- 
fects of multiple systems rather than a single one are the 
most likely causative factors.—M.B.G. 


Power, F. H., S. Pepersen AND W. G. Mappocx. 
Tetany following sodium chloride replacement therapy. 
J. Pediat. 18:'776. 1941. 


Unusual findings in a 15-year-old boy are reported. 
Symptoms of tetany were absent in spite of a marked de- 
gree of alkalosis as indicated by plasma chlorides of 182 
mg.%, and CO.combining power of g9 vol.%, and intes- 
tinal obstruction. Following operation salt in the form of 
Ringer's solution was given to correct the deficit. Tetany 
developed on the tenth-post operative day after the return 
to normal of the plasma chloride, CO, combining power 
and serum Ca.—M.B.G. 


Srrock, M. S. 
The mouth in hyperparathyroidism. New England J. 
Med. 224: 1019. 1941 


The frequency with which oral symptoms appear in 
hyperparathyroidism suggests that manifestations about 
the teeth and within the jaws are of value in recognition of 
the disease. The dental symptoms are visible or palpable 
tumors of the jaw, malocclusion or distortion of the normal 
arrangement of the teeth, cyst-like cavities of the jaws, 
diminished dental caries, osteoporosis, closely meshed 
trabeculae and absence of the lamina dura. The fact that, 
even in extreme cases of demineralization in hyperparathy- 
roidism, caries does not increase is convincing evidence 
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that the resorption of C and P from mature teeth is im. 
possible by way of the blood stream. Disorders of the 
parathyroid gland should be further studied to throw light 
on the etiology of dental diseases.—(Clin. Abstracts). 


THYMUS 
Morgan, E. A. 


The present status of the thymus gland in pediatric 
practice. Canad. M. A. J. 44: 41. 1941. 


A brief review of the physiology and the clinical pa 
thology of the thymus.—H. Selye. 


THYROID 


Asetson, S. M., A. G. Bronie, I. P. BRONSTEIN AND L, 
SCHREIBER. 


Muscular macroglossia. Five year observation with 
cephalometric and speech studies in a case of spontane- 
ous resolution. Am. J. Dis. Child. 62: 624. 1941. 


In 1937 the authors reported a case of muscular micro- 
glossia and stressed the non-thyroid etiological basis for 
some types. They noted that idiopathic muscular macro 
glossia occurred in infants and small children, often in as 
sociation with congenital anomalies of the genito-urinary 
and gastro-intestinal tracts. Observation for 5 years on 
this patient revealed a definite spontaneous reduction in 
size, without any thyroid therapy.—M.B.G. 


Airp, R. B. 


Experimental exophthalmos and associated myopathy 
induced by the thyrotropic hormone. Ann. Int. Med. 
15: 564. 1941. 

Exophthalmos induced in the guinea pig by pituitary 
extracts is re-examined. Evidence is presented that the 
active fraction is thyrotropic and that hypertrophy and 
degeneration of the extraocular muscles accounts for the 
proptosis as in the malignant exophthalmos in man.— 
A.T.K. 


BiscArD, J. D. 

The relation of hyperthyroidism to hypertension. Amn. 

Surg. 115: 42. 1942. 

Essential hypertension was found to exist in 8 per cent 
of 357 cases of hyperthyroidism (systolic pressure above 
170). Elevation of systolic pressure above the physiologi 
cal level (150) was reported in 25 per cent of the cases. 
Two types of hypertension emerge in the blood pressure 
changes following relief of hyperthyroidism, (1) cases with 
established hypertension, wherein little change in systolic 
pressure follows, and (2) cases with so-called latent hyper 
tension, in which the blood pressure falls to approximately 
normal levels. Arteriolar disease probably exists in both 
types, differing only in degree, being more advanced in 
type (1).—H.O.H. 


telatio 


4 
2 Cc 
Ipa 
State 
huma 
a), m¢ 
actior 
there 
humar 
= 
distinc 
of the 
are ca 
arbitr 
1 devise 
someti 
condit: 
Unir 


